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Description 

The present invention relates to novel alkanoic acid derivatives and herbicidal compositions containing 
them, which are useful for application to paddy fields, and upland fields and non-agricultural fields. 
5 In recent years, many herbicides have been developed and practically used, and they have contributed 
to the improvement of productivity and to energy saving for agricultural works. 

For example. European Patent 262.393 discloses N-(1-cyano-1,2-dimethylpropyl)-2-pyrimldinylox- 
yproptonamide. However, this is concerned with an agricultural fungicide. Further, German Laid-open 
Application No. 2.314,160 discloses 2-t4-chloro-6-(4-chlorobenzyl)aminopyrimidinyllthiopropionic acid as a 
70 2-pyrimidinylthio acetic acid derivative, which exhibits anticholesteremics. 

However, such conventional herbicides have various problems with respect to the herbicidal effects and 
safety in their practical application. Therefore, it has been desired to develop a herbicide having improved 
herbicidal effects and safety to crop plants. 

The present Invention provides an alkanoic acid derivative of the formula: 



20 




wherein R is 




wherein is a hydrogen atom, a halogen atom, a halogen-substituted C1-C4 alkyi group, a C1-C15 allty* 
group, preferably a C1-C4 alkyI group, a Ca-Ce cycloalkyi group, a C1-C4 alkylthio-Ci -C* alkyI group, a 
hydroxy-Ci -C4 alkyI group, a hydroxyl group, a cyano group, an acyloxy-Ci -C* alkyI group, a thienyl groufK 
35 a naphthyl group, a dihydronaphthyl group or 



R 



8 



40 i-(CH^)n- 

wherein R^ is a hydrogen atom, a halogen atom, a nitro group, a C1-C4 alkyI group, a C1-C4 alkoxy group 
or -S(0)nR^ wherein R^ is a Ci -C* alkyI group, and n is an integer of from 0 to 2, m is an integer of from 0 

45 to 2, each of R^ and R* which may be the same or different is a hydrogen atom or a Ci -C* alkyI group, or 
R2 and R* form together with the adjacent carbon atom a 3-, 4-. 5- or 6-memt>ered ring which may contain 
an oxygen atom and may be substituted by one or two Ci -C* alkyI groups, each of R^ and R^ which may 
be the same or different is a hydrogen atom or a Ci -C4 alky I group, R^ is a Ci -C4 alky I group, or a phenyl 
group, or R^ and R^ form -{CH2)i- wherein 1 is an integer of 3 or 4 which may be substituted by one or two 

50 C1-C4 alkyI groups, or R is a C2-C6 alkenyl group, a dihydronaphthyl group, a tetrahydronaphthyl group, a 
1-oxo-1,2.3.4-tetrahydronaphthyl group, a 1 .2-epoxycycloalkyl group or an indanyl group which may be 
substituted by an alky! or alkoxy group; R^ is a hydrogen atom, a C1-C4 alkyI group, a Ca-Ce alkenyl group, 
a C2-C6 alkynyl group, a phenyl group, an alkylideneamino group, a C1-C4 alkoxy-Ci-C4 alkyl group, a Ci- 
C4 alkoxycarbonyl-Ci -C4 alkyl group, a halogen-substituted-Ci -C4 alkyl group, a Ca-Cs cycloalkyi group, a 

55 nitro-substituted phenylthio-Ci -C4 alkyl group, a halogen atom or a benzyl group which may be substituted 
by a C1-C4 alkyl, or C1-C4 alkoxy group; or R and R^ form a ring; A is a C1-C4 alkyl group, a C1-C4 alkoxy 
group, a C1-C4 alkylthio group, a halogen atom, a halogen-substituted C1-C4 alkoxy group, an amino group, 
a C1-C4 alkylamino group, or a di-Ci-C4 alkylamino group; B is a hydrogen atom, a C1-C4 alkyl group, a 
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C1-C4 alkoxy group, or a halogen-substituted C1-C4 alkoxy group; X is an oxygen atom or a sulfur ^omc: 
and Z is a methine group or a nitrogen atom; and a salt thereof. 

The present invention also provides a herbicidal composition comprising a herbicidally effective amount 
of the alkanoic acid derivative of the formula I or a salt thereof, and an agricultural adjuvant. 

Further, the present invention provides a method for killing weeds which comprises applying a 
herbicidally effective amount of the alkanoic acid derivative of the formula I or a salt thereof to a locus to be 
protected. 

Now, the present invention will be described in detail with reference to the preferred embodiments. 
In the formula I, R is preferably a straight chain or branched alkyi group, a cycloalkyl group or 



wherein each of and R* which may be the same or different is a hydrogen atom or an alkyI group; R^ is 
a hydrogen atom or an alkyI group; each of A and B which may be the same or different is an alkyI group, 
an alkoxy group or a dihaloalkoxy group; and X and Z are as defined above; and a salt thereof. 

Preferably, each of A and B is a methoxy group. X is preferably an oxygen atom, and Z is preferably a 
methine group. In a preferred embodiment, R is a straight or branched Ca-Cs alkyI group, a cyclopentyl 
group, an a-methylbenzyl group, or an a,a-dimethylbenyl group. Ri is a hydrogen atom or a C1-C4 alkyI 
group; each of A and B which may be the same or different Is an alkyI group or an alkoxy group; and X and 
Z are as defined above. In another preferred embodiment R is an isopropyl group, a tert-butyl group, a 
cyclopentyl group or an a.a-dimethylbenzl grou; R^ is a hydrogen atom, a methyl group or an ethyl group; 
and X and Z are as defined at)ove. 

Among the compounds of the formula I. the following compounds show particularly good herbicidal 
activities. Namely, in the formula I, R is an isopropyl group, a secondary butyl group, a tert-butyl group, a 
cyclopentyl group or an a.a-dimethylbenzyl group, R^ is a hydrogen atom or a Ci-C* alky I group, A is a 
methyl group, a methoxy group, a halogen-substituted alkoxy group, a dihalogen-substituted alkoxy group, 
an amino group, alkylamino group or a dialkylamino group, and B is a methyl group or a methoxy group. 

When both A and B are methyl groups. R is preferably a C3-C5 alkyI group. 

The salt of the alkanoic acid derivative of the formula I may be an alkali metal salt, an alkaline earth 
metal salt, a transition metal salt, an ammonium salt or an organic ammonium salt. Particularly preferred is 
a isopropylamine salt, a dimethylamine salt, an ammonium salt, a sodium salt, a potassium salt or a calcium 
salt. 

Now, typical examples of the compound of the formula I of the present invention will be presented in 
Table 1. Compound Nos. given in the Table will be referred to in the subsequent description in the 
specification. 
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Table 1 (continued) 
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Table 1 (continued) 
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Table 1 (continued) 
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Table 1 (continued) 
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Table 1 (continued) 
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Table 1 (continued) 
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Table 1 (continued) 
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Table I (continued) 
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1.4943 
128—130 

1.S219 

144—148 
96— 98 
165—170 

1.4953 

133—138 

84— 68 
115—117 

1.5016 

1.5033 

138—143 
1.4773 
130—132 
1.49S8 
1.4914 
1.5388 
117—119 
56— 57 
44— 48 
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Table 1 (continued) 



10 



75 



20 



25 



30 



35 



40 



45 



Com- 
pound 
No. 



1 9 2 Q- 0-CHa 



199 
194 
195 
196 
197 
198 
199 
200 

20 1 
202 
203 
204 
205 
208 
207 
208 
209 

2 10 
2 11 

2 12 

2 13 

2 14 



Ob 

// 

n-CsRr 

/r 

n-C4H« 

y/ 
// 
/f 

CKs 

1$ 
i$ 

IS 
IS 

n 

Clb 
I 

s-C^HaCH- 



50 



u 

Br Ob 

d-f- 

CHs 



CaHs 
H 

CaRt 
R 

CHa 

a 

CHa 
H 

CBa 
R 

a 

CHa 
H 

CHa 
H 

;/ 

CaHs 
H 

CHa 

H 

H 




S 
SI 

ss 
ss 
ss 
ss 

0 

ss 

ss 
ss 
ss 

XT 

ss 
ss 
/r 
/r 
ss 

0 

ss 



OCHa 



ss 

IS 

CHa 

ss 
ss 
ss 

IS 

ss 

OCHa 
CI 

OCtHs 

OCaHT*n 

OCaHs 

ss 

OCaRt*i 

SI 

OCHa 

IS 

ss 



SI CHa 



// OCHa 



OCHa 



SS 
SS 
CHa 

/r 
ss 
ss 
ss 
ss 

ss 

ss 
tt 

OCaRt 

ss 

OCaHr**! 

OCaHs 

OCHa 
ss 

CHa 

II 



iMeltinff p 
or 

2 lrefipactiv»Q 
Index (n7^) 



OCHa 



CH 



u 
ss 
ss 
ss 
ss 
ss 
ss 
ss 

N 

CH 

J/ 
ss 
u 
a 
ss 

ss 

n 
a 

ss 

IS 
IS 



83.5—85 



1.5140 
83— 87 
1.5140 
1.5368 
1.5148 
1.5308 
1.4814 
1.4349 

1.S190 
30— 35 
150—155 
81— 85 
1.4783 
155—157 
1.4722 
147—160 
78— 83 

1.4312 
162—167 

1.5013 

130—134 

180—183 



55 
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Table 1 (continu«d) 



Com- 
pound 
No. 



2 15 



2 16 



2 1 7 



2 18 



2 19 



220 



22 1 



222 



223 



224 



225 



226 



227 



228 



229 



230 



CHa 

n 

CHa 

u 

D- 

CHi 

Ob 
t-C4B« 

CBs 

tt 

F Ob 
CHa 



tt 



O 



CHa 



CKa 



H 



CHa 



H 



CHa 



CHa 



H 



CHa 



CHa 



CHa 



CO"'- 



CaHf 0 



H 



tt 



tt 



tt 



tt 



tt 



tt 



tt 



tt 



CaSs if 



tt 



tt 



tt 



CHa 



OCHa 



tt 



tt 



tt 



tt 



CI 



tt 



tt 



tt 



tt 



tt 



CI 



tt 



tt 



OCHa 



B 



OCHa 



tt 



CHa 



tt 



OOb 



tt 



CHa 



OC»s 



JET 



tt 



tt 



CHa 



OCHa 



iMeltinff paint. 
(«C) or 
refractiv]0|. 
Index (ny 



CH 



tt 



tt* 



tt 



tt 



tt 



tt 



T7— 79 



145— U7 



1.5304 



150—152 



64— 66 



135—140 



86 



1.4982 

120— 

122.5 
175—178 

133—136 

198—204 

1.5085 

1.5100 

1.5343 



150—152 
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Table 1 (continued) 



10 



15 



20 



25 



30 



35 



Com- 
pound 
Ho. 



23 1 

232 
233 
23 4 

23 S 
236 
237 
238 
238 
240 

24 1 
242 
243 



CHa 



CO-?- 



244 



it-C4Rg 

jtr 

XT 

/r 

JET 
JET 



B 

Ob 

H 

a 

Ctb 
zr 

H 

Clb 
B 

CB) 

JET 



0 

S 
O 

0 

/r 

/r 
/; 
n 
tt 
tt 
n 

a 



OCHs 

tt 

u 
CI 
CBa 
OCaBs 
CHa 

/r 

// 
CI 
CHa 
OCKa 



B 



OCBa 

i$ 
JET 
/r 
XT 

JET 

CBa 

OCHa 

/r 

CBa 
OCBa 

/r 



Melttng point. 
K^C) or 
refractive^. 
index (n^^) 



C8 

u 
u 
o 
N 

CB 

tt 

tt 
tt 
tt 
tt 
H 

CB 



r, 



t-C«HtCfl 




QCHs 



162—166 

1.5151 
1.S2S8 

66— 67 
1.4765 
1.4794 
1.4856 
120—122 
1.4843 
127—180 
1.4923 
1.4765 

57— 58 



178—181 



40 


2 45 




CaBa 


0 


OCBa 


OCBa 


CB 


108^110 




246 




tt 


tt 


tt 


tt 


tt 


80— 83 


45 


247 




Ji 


tt 


tt 


tt 


tt 


39-- 43 




248 


tt 


B 


tt 


tt 


tt 


tt 


117--119 






CI 
















249 


^CHa- 


tt 


tt 


tt 


tt 


tt 


155--- 158 


50 




CI 















55 
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Table ! (continued) 



5 


pound 
No. 


R 




X 


A 


B 


Z 


Meltincf point^ 
(^) or 
refractive^ 
Index (n^> 


10 




CHs 
















2 5 0 


O 




0 


OCHa 


OCHa 


CB 


82— 95 




2 S 1 




n 


n 


n 
00 


n 

0W 


// 


118^120 


15 


2 5 2 

4Cm %J ^ 


If 


Calls 
wans 


s 


n 

WW 


a 

w 


// 


KS288 




253 


/r 


B 




n 




// 


76-- 7« 


20 


254 




CaHt 


n 


/r 




tt 


1.5260 




o cs e 
^ O D 


// 


It 

n 


If 


tf 

n 




ft 

00 




25 


O C7 o 

^ O O 


Una 






ft 

u 


•* 
II 


tff 
II 




30 


257 


Cl 

Cl 
CHa 


CaRs 


0 


n 


tt 


tt 


130^132 




258 




B 


J7 


/r 




tt 


162^164 


35 


2 5 9 


t-C4Ht- 


CHa 


// 


;/ 


OCHFa 


tt 


82~ 70 




260 




B 


// 


u 


;/ 


tt 


149—153 


40 




©1- 

Ob 
















26 1 


n 


n 


Cl 


OCHa 


tt 


183—188 


45 


262 


/r 


CHa 


n 


OCHa 


OCHFa 


tt 


1.S081 




263 




B 


n 


if 


// 


tt 


147—149 



55 
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Table 1 (continued) 




264 



265 



Ob 



CHa 
CHa 

CHa 



CHa 



26 6 u 



2 67 CaBr- 
268 tt 



272 



273 



275 



277 



B 



CHa 

2 8 9 1 0-^- I ca» 

I CHa 
270 I /r I H 



27 1 M» 



tt 



CHa 
^CHa 



€ CHa 
CcHa- 



H 



27 4 n 



2 7 6 u 



CI CHa 
CI-©- C- I CHa 
CHa 

H 



CHa 

CHa 



CHa 



OCHFa CHa 



CaRs ^ OCHa OCHa 



CaRs S 



Cab 



CaHs // 



ii 



a 



a a 



Ii 



a Ii 



Ii Ii 



OCHa 



OCaHs OCaRs 



n OCHa OCaHr-l 



OCHa 



II 



OCHa 



Melting point 
(OC) or 

inoex tn 



CH 



u 



a 



it 



a 



a 



tt 



n 



CH 



1.S121 



84~ 89 



109^112 



1.5122 



97 



87-' 



145^^148 



118^125 



112^113 



178—180 



63— 65 



120—121 



187—189 



S8— 99 
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Table 1 (continued) 



279 



280 



28 1 



CHa 



o- 



2 8 2 1 

CI CHa 
28 3 lCl-^-9- 



CHa 



2 8 4 n 



285 F 



F CHa 



CHa 



2 8 6 ti 



CHa 



287 



2 8 8 // 




CHa 



CHa CHa 

289 

CHa CHa 
29 0 I // 



CaRs 



B 



CaHr-l \ it \ U 



CHa-^ tt if 



CHa 



H 



CHa 



H 



CRa 



H 



CHa 



H 



It \ tt 



a I II 



a I // 



a II 



II I o 



n 



II 



n 



tt 



II 



II 



II 



II 



II 



Com- 
pound 
Ho. 


R 


R« 


X 


A 1 B 


Z 


M^tinff Doint. 

(•C) or 
re&active. 

index (n^^) 


278 


CHa 

CHa 
CHa 


H 


0 


OCHa OCHa 


CH 


138^141 



11 



II 



a 



11 



II 



n 



tt 



n 



II 



1.5202 



1.5283 



1.5245 



1.5833 



116^119 



165—167 



114— lis 



161—163 



159—160 



184—188 



132—138 



185—187 
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Table 1 (continued) 



Cotn- 
poundl 
No. 



29 1 
292 

293 
294 
295 
296 
297 
298 
299 



304 



D- 



XT 



CHa 



i9 



CHs 



t-C4Ht 

o 

a 
a 



300 a 



3 0 1 t-CiH* 

302 I n 

CHa 

3 O 3 I ^-C- 

CKt 



CiBs 



S 0C88 



CRaC>C8 \u \ tt 



Clb 
u 

B 

a 

C8a 

H 
CHa 

B 

CBt 

B 



a 



CaH« 
CaHi 



305 



a 



CaHi 



306 



CFa CHa 

Ob 



CH9 



0 CI 
/r OCHa 



a 
u 
// 
s 



JET 
tt 
tt 
tt 
tt 



tt I tt 



tt 



tt I tt 



tt I /f 



tt I /f 



/; I tt 



B 



OCRs 
o 

CtHt-I 

a 
tt 
tt 

OCib 
tt 



tt 



tt 



CaBs 



OCHa 



XT 



CH 

tt 

JV 
JET 



tt 



tt 



tt 



tt 



tt 



tt 



tt 



tt 



n 



Meltinff point 
(«C) or 
*e£ractiy&|. 



loS2I7 
102~103 

1.5255 
1.5252 
qot* measxurablc 
Not measurable 

10l-'103 
151-^153 
1.5389 

1.4884 
63 — 87 



Not measur- 
able 



117—119 



1.5222 



121—123 
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Table 1 (continued) 



Com- 
pound 
Ko. 


R 


R' 


X 


A 


B 


* 

z 


Meltlnff point 
(«C) or 
refracttvgo 
index (n j^} 


O 7 

Owe 


CFs CHa 
CH* 


It 

n 


n 
u 




nrtt« 


ni 


I7S~I77 


O A O 

«5 U O 


F CRs 
CHs 




n 
// 


ft 


// 


n 
## 


WW w4 


308 


u 


R 


a 


O 


a 


/r 


162—164 


3 10 


ObO CRa 


it 


i» 


n 


/r 


/r 


160—184 


ail 






#» 

Sm 






n 

#» 


1-4777 


3 1 2 




H 




n 


a 




132~133 


3 13 




Calif 


Mi 


n 




if 




3 14 






s 


if 


// 


if 


1.5313 


3 15 




H 




tt 


// 


if 


n5--119 


3 16 


o 


CiRa-S 
CHa 




Ji 


n 


a 


1.5231 


3 17 






$i 


if 


a 


1.5569 


3 18 


a- 


CaHs 






if 




1.5482 


3 19 


It 


H 




;/ 


if 




138—140 


320 


Q-CHa- 


CaHs 




» 


a 




1.5270 


32 1 


// 


H 




n 


if 




95— 98 



EP 0 347 811 B1 



Table 1 (continued) 



Com- 
pound 
Vto. 



CHs 

3 22 1 ©-9- 



324 



CHa 



3 23 1-CsHt 



3 2 5 I tHURt 

a26 i « 
327 I Q- 
3281 Jtr 

329 /r 
3 3 0 1 l-CaiiT 
33 1 
332 
333 

334 1 If 

335 1 ff 
3 3 6 t-C4H« 



337 



3 3 8 



Jf 



Ob 



I 

CHj 



CHs 



CHaC'Ca 



H 



tt 

CH(Calb)a 



CaHs 
Ob 
H 

/; 
Ob 

CaHs 



H 



CHa-^ 



H 



tt 



tt 



tt 



tt 



tt 



tt 



tt 



tt 



tt 



tt 



tt 



tt 



tt 



tt 



tt 



OCHa 



tt 



tt 



CHa 



OCHa 



tt 



tt 



tt 



tt 



tt 



CI 



CHa 



CI 



CHa 



OCH3 



tt 



B 



OCHa 



tt 



CRr 



OOa 



tt 



tt 



tt 



tt 



tt 



CHa 



OCHa 



CHa 



OCHa 



tt 



tt 



CH 



tt 



H 



CH 



tt 



Meltinflf point 
(«C) or 

Index (h^tP 



tt 
tt 
CB 
tt 
tt 

tt 



tt 



tt 



146—150 

1.5238 
122—125 
94~ 38 
K5190 
1.5199 

1.5304 
-1.5106 
1.5240 
100—105 
93— 95 
1.5335 

1.5152 

37— 40 

83— 68 

41— 44 
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10 



15 



20 



25 



30 



35 



40 



45 



Com- 
pound 
No. 



339 



342 
343 



344 



345 



347 



349 



35 1 



Table 1 (continued) 



Ob 



Cib 



3 4 0 // 



3 4 1 tH:4H« 



O 

Q- 



3 4 8 // 



348 u 



n 



CHa 



330 I 

CHa 



n 



3 5 2 t-C4H« 
3 5 3 CaHs 



3 5 4 i-CaH7 



so 



H 



tt 



H 



C»Ht-I 



H 



CsHs 



H 



CaHs 



R 



n 



CaHs 



H 



n 



a 



n 



B 



S CHa 



;/ OCHa 



// I a 



n 



tt tt 



tt CI 



tt I tt 



tt i CHa 



tt \ tt 



tt OCHa 



tt tt 



tt n 



tt CI 



tt tt 



tt OCHa 



CHa 



OCHa 



OCHa 



tt 



tt 



tt 



tt 



OCRFa 



OCHa 



tt 



tt 



OCKFa 



Meltintr point 
("C) or 

index (n^) 



CH 



OCHFa CB 



tt 



CH 



tt 



tt 



tt 



tt 



tt 



tt 



tt 



tt 



tt 



n 



153-'157 



100 



1.5230 



106—110 



1.5440 



80— 97 



1.5327 



91— 83 



127—130 



1.5084 



138—140 



177—181 



121—123 



82— 83 



85— 88 



55 



t 
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Table 1 (continued) 



Com- 
pound! 
No. 



3 5 5 i-Caih 



3 5 7 t-C4H« 



358 tt 

359 n 



360 n 



38 1 



3 6 5 



3 6 2 tt 



3 6 3 li 



3 6 4 // 



CHa 

Or 

CH3 



3 6 6 // 



367 u 



3 6 8 // 



3 6 9 // 



H 



3 5 6 ^(CHa)a- CHa 



B 



n 



n 



n 



tt 



tt 



tt 



tt 



a 



B 



tt 



tt 



tt 



tt 



n 



tt 



tt 



tt 



tt 



tt 



tt 



CHa 



OCHa 



OCHa 



SCHa 



tt 



NHCHa 



OCHFa 



NHCHa 



KHCHa 



N(CHa)i 



SCHa 



OCHFa 



NHa 



OCHa 



tt 



H 



RCCHa)a OCHa 



CHa 
OCHa 



OCHFa 



OCHa 



NHC4Ha-t tt 



tt 



tt 



tt 



OCHFa 



OCHa 



Melting point 
<«C) or 

index Cn-p)) 



CH 



tt 



i.S331 



1.5343 



tt t Not measur- 
able 



tt 



tt 



tt 



tt 



a 



tt 



tt 



tt 



tt 



tt 



tt 



tt 



78— 78 



150—158 



194—200 



101—104 



205—213 



124—127 



123—125 



105—109 



154—158 



156—158 



183—197 



227—230 
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Table 1 (continued) 



10 



15 



20 



2S 



30 



35 



40 



45 



Com- 
pound 
No. 



370 



3 7 1 // 



373 



375 

376 

377 

378 
379 

380 
38 1 



382 



38 3 



38 4 



"06 



3 7 4 it 



tt 



0^> 

CRa 



H 



Ob 



3 7 2 CHa»CHHah- H 



/r 

CHa 
CaHt 
H 

Ob 
CaBs 

n 
R 

CaBs 



Oh B 



50 



0 CHa 
HOC-C-CHa- 
CHa 



H 




iMeltLnff point. 
(«C) or 

B I Z |f«fi»<^^: 

Index (gf)) 



0 OCHa 



if u 



tt tt 



tt 
tt 
tt 
tt 

tt 
tt 

S 

tt 



tt 
tt 
tt 
tt 

tt 
tt 



tt 
tt 



tt 



tt tt 



tt tt 



OCHa CR 



tt 

tt 

tt 

tt 
tt 
tt 
tt 

tt 
tt 

tt 
tt 



tt 



tt 



tt 



tt 
tt 
tt 

tt 
tt 
tt 
tt 
tt 



tt 
tt 



tt 



tt 



tt 



U4~146 

132~134 

105—111 

113—117 

83-^ 88 
187—189 
112—114 
82— 84 
52— 54 



y/ (Not measurs^ 
table 



112—115 
71— 73 



112—115 



148—151 



158—183 



55 
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o 




Table 1 (continued) 



Com- 
pound] 
No. 



B 



Melting point. 
(«K3) or 

refintctivfn' 
index (ny 



385 
386 
387 
388 

389 

38 0 

39 1 
392 
393 
394 
395 

39 6 



40 1 



D- 



n 

n 
n 
n 

a 
Ob 



397 /r 
3 9 8 n-CaHr 



3 9 9 n-C^Hs 



4 0 0 t-C4H9 



0 
M 

^CibCOCaHi 



-CHaOCHa 

-ObS^Oa 
CRaOCb 

^CHs 



-CH 



CFs 



-a 



H 

n 

n 
it 



CHa 
Ctb 



n 



OOh 



if 

JET I tt 

S I // 

/; /r 
zr I /r 

// t // 



OCHs 
XT 

/r 

XT 

JET 

;/ 

XT 
JET 
XT 

XT 

Xf 
Xf 

n 

CHa 



CH 

XT 
XT 

CH 

XT 
XT 
XT 
Xf 
XT 
XT 
XT 

XT 
XT 



XT 



XT 



x; 



84^85 

1.5162 
I-* 70 



38 

1.8027 
U5309 
40~ 45 
U49S8 
1.5368 

105—107 

163—165 
1.5301 

1.5263 
128—133 



46— 49 
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Table 1 (continued) 



Com- . 




pound 




No. 


R 



402 ^ 



403 




H 



4 0 4 n 



4 0 5 t-C4R« 



CHs 



H 



406 1 -JCH. « 



407 


t*-C4H9 


u 


408 


a 


7/ 


409 


II 


// 


4 10 


n 


1 


4 11 


Ji 




4 12 


^9 


n 



4 13 n 



n 



n 



OOb 



tt 



N(CHa)a 



n 



tt 



n 



tt 



a 



a 



a 



4 1 4 Q- H-HaHCalh-l 



OCHs 



NHCHs 



KHCaRs 



NHC«Ht 



NHC3HT-I 



CI 



N(CH3)3 



OCHa 



B 



tt 



tt 



tt 



n 



tt 



tt 



IiH-C4lU-t tt 



tt 



tt 



Melting^ point. 
(«C) or 
refractlvieQ^ 
index (n^ 



n 



CH 115^120 



// 215^218 



n 



tt 



N 



tt 



tt 



OCaHs CU 



OCHa tt 



97 



105^110 



78 



1.5187 



55 



128-'132 



57— 80 



73 



73— 78 



101—105 
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Among the compounds of the present invention. Compound Nos. 4, 9, 65, 42, 66. 132, 133, 315. 153. 
331 . 326 and 336 are particularly excellent as herbicides. 

The compounds of the present invention can be prepared by the processes of the following reactiocfc 

schemes (1) to (6). 



30 



( 1 ) 



35 



40 



45 



XH 

H - CH + 
COOR' 



C A 3 
( 2 ) 



R - 



so 



CH + 
COQRi 



C C D 




r 



H 

B 

C B ) 



B 



C D D 



Base 




R - 



/ 



CH 

COOR 



B 



C I D 



Solvent 



In the above formulas, R^^ jq a halogen atom, an alkylsulfonyl group, a benzylsulfonyl grcmp or a 
substituted benzylsulfonyl group. Y Is a halogen atom or a methylsulfonyloxy group, and R. R\ A. B, X and 

55 Z are as defined above. 

The compound of the formula I can be prepared by reacting the compound of the formula A with the 
compound of the formula B as shown in reaction scheme (1 ). or by reacting the compound of the fonnnula C 
with the compound of the formula D as shown in reaction scheme (2) in the presence of at least one 
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equivalent of a base in a solvent at a temperature within a range of from room temperature to the botfing} 
point of the solvent for from 0.5 to 24 hours. As the base, an alkali metal such as sodium metal or 
potassium metal, and an alkali metal hydride or alkaline earth metal hydride such as sodium hydride, 
potassium hydride or calcium hydride, an alkali metal carbonate such as sodium carbonate or potassium 
carbonate, an alkali metal hydroxide such as sodium hydroxide or potassium hydroxide or an organic amine 
such as triethylamine or pyridine, may be employed. 

As the solvent, a hydrocabon solvent such as benzene, toluene or xylene, a halogenated hydrocarbon 
solvent such as methylene chloride or chloroform, an alcohol solvent such as metanol, ethanol or 2- 
propanol. an ether solvent such as ethyl ether, tetrahydrofuran or dioxane, a ketone solvent such as acetone 
or methyl ethyl ketone, an ester soh^ent such as methyl acetate or ethyl acetate, an aprotic polar solvent 
such as N,N-dimethylformamide. N.N-dimethylacetamide or dimethylsulfoxide. acetonitrile or water, may be 
used. 

A compound of the formula I of the present invention wherein is a hydrogen atom, can be prepared! 
by the reaction in accordance with reaction scheme (1 ) or (2) using at least two equivalent of a hase^. 
followed by acidification. 

< 3 ) 



A A 




c n D 



In the above formulas, R^^ js a formyl group. 



-OC-R^* or 




wherein each of R^* and R^^ which may be the same or different is a hydrogen atom or a lower aDtyl groupv, 
and each of R^^ and R^' which may be the same or different is a lower alkyi group, and R, R^^^ a, B »d Z 
are as defined above. 

The compound of the formula II of the present invention as shown in reaction scheme (3)» cat be 
prepared by reacting the compound of the formula E with the compound of the formula B in the presence of 
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a base in a suitable solvent at a temprature range of from -10 to the boiling point of the solvent for frorrr. 
0.5 to 24 hours to obtain the compound of the formula F. and oxdizing the compound of the formula F by 
an oxidizing agent in the presence of a solvent. 

As the base to be used in the preparation of the compound of the formula F, an alkali metal amide such 
as lithium diisopropylamide. an alkali metal such as sodium metal or potassium metal, an alkali metal 
hydride or alkaline earth metal hydride such as sodium hydride, potassium hydride or calcium hydride, an 
alkali metal carbonate such as sodium carbonate or potassium carbonate, an alkali metal hydroxide such as 
sodium hydroxide or potassium hydroxide or an organic amine such as triethylamine or pyridine, may be 
employed. However, if such a base is present in the step for preparation of the compound of the formula E, 
it is unnecessary to further add such a base. As the solvent, a hydrocarbon solvent such as benzene, 
toluene or xylene, a halogenated hydrocarbon solvent such as methylene chloride or chloroform, an alcohol 
solvent such as methanol, ethanol or 2-propanol, an ether solvent such as ethyl ether, tetrahydrofuran or 
dioxane, a ketone solvent such as acetone or methyl ethyl ketone, an ester solvent such as methyl acetate 
or ethyl acetate, an aprotic polar solvent such as N.N-dimethylformamide, N.N-dimethylacetamide or 
dimethylsulfoxide. acetonitrlle or water, may be used. 

As the oxidizing agent oxidizing the compound of the formula F to be used in the preparation of the 
compound of the formula II of the present invention, a permanganate, silver oxide or a permanganate- 
periodic acid, may be mentioned. 

As the solvent to be used in the oxidation, water, acetic acid or a solvent mixture such as water-acetone 
or water-acetic acid, may be mentioned. The reaction may be conducted at a temperature within a range of; 
from room temperature to the boiling point of the solvent for from 1 to 24 hours. 

( 4 ) 

Process A R ' ^ Y 




C G D 



In the above formulas, R^^ is an alkyi group, an alkenyl group, an alkynyl group or a benzyfi groups 
which may be substituted by a halogen atom or an alkoxy group, L is a halogen atom, an Imidazolyl group} 
or -0C0R^3 wherein R^^ jg a lower alkyI group or a phenyl group, and R, A, B, X, Y and Z are as defined 

above. 

The compound of the formula IV of the present invention as shown in reaction scheme (4) can be 
prepared by hydrolyzing the compound of the fomnula III in the presence of at least one equivalent of a 
base in water at a temperature with a range of from room temperature to the boiling point of the solvent for 
from 1 to 48 hours and bringing the reaction solution to be neutral or acidic with an acid. As the base, an 
alkali metal hydroxide such as sodium hydroxide or potassium hydroxide may be employed. Further, in 
order to facilitate the reaction, an alcohol such as methanol or ethanol or a water-soluble organic solvent 
such as dioxane or acetonitrile. may be added to the reaction system. 

The compound of the formula III of the present invention as shown in reaction scheme (4) can be 
prepared by esterifying the compound of the formula IV. Here, two processes will be described. However, it 



15 







EP 0 347 811 B1 

should be understood that the present invention is by no means restricted to these processes. 
Process A 

5 The compound of the formula III can be prepared by reacting the compound of the formula IV with R'^Y 
wherein R^^ and Y ar/ defined above, in the presence of a base in a suitable solvent at a temperature 
within a range of from room temperature to the boiling point of the solvent for 1 to 24 hours. As the base, 
an alkali metal carbonate such as sodium cart>onate, potassium carbonate, sodium hydrogencarbonate or 
potassium hydrogencarbonate, an alkali metal hydride such as sodium hydride, potassium hydride or an 

70 organic amine such as triethylamtne, pyridine or DBU, may be used. As the solvent, a hydrocarbon solvent 
such as benzene, toluene or xylene, an ether solvent such as ethyl ether, ethylene glycol dimethyl ether, 
tetrahydrofuran or dioxane or an aprotic polar solvent such as N.N-dimethylformamide, N,N- 
dimethylacetamide, dimethylsulf oxide or acetonitrile, may be employed. Further, as a catalyst, crown ether. 
N,N,N',N'-tetramethylethylenediamine may be used. 



Process B 



The compound of the formula IV is reacted with a suitable reagent to prepare the compound of the 
formula G. Then, after isolating it or without isolating it, it is reacted with R^^OH wherein R^^ jg as defined 

20 above to obtain the compound of the formula III. Here, as the reagent to be used in the preparation of the 
compound of the formula G. thionyl chloride, oxalic acid dichloride, a chlorocarbonate or carbonyl- 
diimidazole may be mentioned. As the solvent, a hydrocarbon solvent such as benzene, toluene or xylene, 
a halogenated hydrocarbon solvent such as methylene chloride or chloroform, an ether solvent such as 
diethyl ether, ethyleneglycol dimethyl ether or tetrahydrofuran or an aprotic polar solvent such as N.N- 

25 dimethylformamide or acetonitrile may be used. The compound of the formula III can be prepared by the 
reaction of R^^ OH at a temperature within a range of from 0 • C to the boiling point of the solvent for 0.5 to 
24 hours. 



30 
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In the above formulas, each of M'*'*^ and M'^'*^ is a cation such as an alkali metal, an alkaline earth metal 
or a transition metal, organic or inorganic ammonium, and each of P and P is an electrical charge number 
of from 1 to 3. 

The compound of the formula V as shown in reaction scheme (5) can be prepared by reacting the 
55 compound of the formula IV with a base in a solvent at a temperature within a range of from room 
temperature to the boiling point of the solvent for 5 minutes to 10 hours. As the solvent, a hydrocarbon 
solvent such as benzene, toluene or xylene, a halogenated hydrocarkK>n solvent such as methylene chtoride 
or chloroform, an alcohol solvent such as methanol or ethanot, an ether solvent such as ethyl ether. 
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ethylenegtygol dimethyl ether, tetrahydrofuran or dioxane. a ketone solvent such as acetone or methyl ethyt 
ketone, an ester solvent such as methyl acetate or ethyl acetate, acetonitrile. or water, may be mentioned. 
As the base, an alkali metal such as sodium metal or potassium metal, an alkali metal hydride or alkaline 
earth metal hydride such as sodium hydride, potassium hydride or calcium hydride, a carbonate such as 
sodium carbonate, potassium cart>onate or calcium carbonate, an alkali metal hydroxide such as sodium 
hydroxide or potassium hydroxide, or a primary, secondary or tertiary organic amine, will be employed. 
Further, the compound of the formula VI can be prepared by subjecting the compound of the formula V to 
cation exchange in the above-mentioned solvent at a temperature within a range of from room temperature 
to the boiling point of the solvent for from 5 minutes to 10 hours. 



In the above formulas, each of and R^^ is a hydrogen atom or an alkyi group, and A, B and Z are 
as defined above. 

The compound of the formula VIII as shown in reaction scheme (6) can be prepared by hydrolyzing the 
compound of the fonmula VII in the persence of at least one equivalent of a base and then bringing the 
reaction solution to be neutral or acidic with an acid. 

As the base, an alkali metal hydroxide such as sodium hydroxide or potassium hydroxide may be 
employed. Further, in order to facilitate the reaction, the afore-mentioned water-soluble organic solvent may 
be added to the reaction system. 

Now. the process for producing the intermediates to t>e used in the present invention will be mentioned 

as Reference Examples. 

The compound of the formula A wherein X is an oxygen atom can be obtained by a usual method. For 
instance, an oxirane is prepared from the con^esponding ketone by Darzens reaction, and then an aldehyde 
is prepared in accordance with the method disclosed in Org. Syn. Ill, 733 (1955). Then, the aldehyde is 
converted to a cyanohydrin. followed by hydrolysis to obtain such a compound. Further, specific processes 
for producing the compound of the formula A wherein X is a sulfur atom will be given in Reference 
Examples 1 and 2. 

The compound of the formula C can be obtained by halogenating the a-position of a fatty acid in 
accordance with the method disclosed in Org. Syn. III. 848 (1955). 

A specific process for producing the compound of the formula E wherein R is 



( 8 ) 




( W ) 



CH 



3 



NC-C- 



CH 



3 



and is CH = CH-CH3 

will be described in Example 1 1 . 
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REFERENCE EXAMPLE 1 

Preparation of 3-phenyl-3-methyl-2-mercaptobutyric acid 

5 1 5.2 g of diisopropylamine was added to 500 ml of dry tetrahydrofuran» and 84 g of a n-butyl nthium- 
hexane solution (15%) was dropwise added thereto at a temperature of from -30 to -40*C under stirring. 
After completion of the dropwise addition, the mixture was stirred for further 30 minutes, and then the 
temperature was raised to 0 • C, The reaction solution was stirred at 0 • C for 30 minutes and then cooled to 
-30 to -40*C again. 17.8 g of 3-phenyl-3-methylbutyric acid dissolved in 50 ml of tetrahydrofuran and 11.6 

70 ml of hexamethylphosphoric acid triamide were dropwise added thereto. The mixture was stirred for one 
hour and further stirred at 0*C for one hour. Then, the reaction solution was cooled to -10'C, and 3.2 g of 
sulfur powder was added thereto. The temperature was gradually raised to room temperature and stirred 
overnight. Water was added to the reaction solution, and the reaction soltuion was acidified with citric acid. 
The organic layer was dried over anhydrous sodium sulfate and concentrated to obtain a brown solid. The 

T5 solid and 7 g of activated zinc powder were added to 70 ml of acetic acid and refluxed for 6 hours. The 
reaction solution was poured into water, and a precipitated zinc complex was collected by filtration. This 
complex was stirred in a 48% sodium hydroxide aqueous solution at 90 • C for 30 minutes. The reaction 
solution was poured into water and subjected to filtration. Then, the filtrate was acidified with hydrochloric 
acid and extracted with chloroform. The organic layer was washed with water, dried over anhydrous sodium 

20 sulfate and concentrated to obtain 9.6 g of 3-phenyl-3-methyl-2-mercaptobutyric add. 
Melting point: 70-73 • C 



REFERENCE EXAMPLE 2 



25 Preparation of 3,3-dimethyl-2-mercaptobutyric acid 

9.2 g of 3.3-dimethyl-2-mercarptobutyric acid was obtained in the same manner as in Refermos 
Example 1 except that 3,3-dimethyl-2-mercaptobutyric acid was used instead of 3-phenyl-3-methyUautyiriic 
acid. 

30 Melting point: 80-81 * C. 

Now. the present invention will be desribed in further detail with reference to Examples. 

EXAMPLE 1 



35 Preparation of ethyl 2-(4.6-dimethoxypyrimidin-2-yl)oxy-3-methyl-3-phenylbutyrate (Compound No. 44) 

4.5 g of ethyl 2-hydroxy-3-methyl-3-phenylbutyric acid, 4.6 g of 4.6-dimetiioxy-2-methylsulfony^ 
pyrimidine. 5,3 g of anhydrous potassium carbonate and 50 ml of N.N-dimethylformamide were introduced 
to a round bottom flask, and the mixture was stinred at 100*0 for 3 hours. Then, the reaction mixture was 
40 poured into ice water and extracted twice with 50 ml of ethyl acetate. The extract was washed with water 
and then dried over anhydrous sodium sulfate overnight. An inorganic salt was removed by filtration, and^ 
then tiie solvent was distilled off under reduced pressure to obtain 7 g of crude crystals. The crude crystals 
were recrystallized from ethanol to obtain 5.6 g of the desired product. 
Melting point: 123-124 -C 

45 

EXAMPLE 2 



Preparation of 2-(4,6-dimethoxypyrimidin-2-yl)oxy-3-methyl-3-phenylbutyric acid (Compound No. 42) 

50 4.8 g of etiiyl 2-(4.6-dimethoxypyrimidin-2-yl)oxy-3-methyl-3-phenylbutyrate. 11 ml of a 10% sodium 
hydroxide aqueous solution and 50 ml of ethanol were introduced to a round bottom flask and reacted for 2 
hours under refluxing. Then, a large portion of ethanol was distilled off under reduced pressure. 50 ml of 
water was added to the residue thereby obtained, and neutral organic substances were removed by 
extraction with chloroform. Then, the solution was adjusted to pH 3 to 4 with 5% hydrochloric acid, and 

55 extracted twice with 50 ml of ethyl acetate. The extract was washed with water and then dried over 
anhydrous sodium sulfate overnight. An inorganic salt was removed by filtration, and then, the solvent was 
distilled off under reduced pressure to obtain 4.0 g of crude crystals. The crude crystals were recrystailtzed 
from ethanol to obtain 2.8 g of the desired product. 
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Melting point: 163-165 -C 
EXAMPLE 3 

5 Preparation of sodium 3-(3K:hlorophenyl)-2-(4,6-dimethoxypyrimidin-2-yl)oxy-3-methylbutyrate (Qompound i 
No. 61) 

1 g of 3-(3-chIorophenyl)-2-(4.6-dinnethoxypyrimidin-2-yl)oxy-3-methylbutyric acid was dissolved in 10 
ml of acetone, and 0.6 g of 28% sodium methoxide was added thereto. The mixture was stirred at room 
10 temperature for one hour, and then the precipitated crystals collected by filtration to obtain g of. th© 
desired product. 

Melting poing: 220-226 • C 

EXAMPLE 4 

15 

Preparation of propargyl 2-(4,6-dim9thoxypyrimidin-2-yl)oxy-3-methyl-3-(3-methylphenyl)butyrate (Camr 
pound No. 101) 

1 .1 g of 2-(4.6-dimethoxypymidin-2-yl)oxy-3-methyl-3-(3-methylphenyl)butyric acid, 0.5 g of anhydrous 
20 potassium carbonate. 0.5 g of propargyl bromide and 20 ml of N.N-dimethyiformamide were Introduced to a 
round bottom flask and stirred at 80 • C for 4 hours. Then, the reaction mixture was poured into ice water 
and extracted twice with 50 ml of toluene. The extract was washed with water and then dried over 
anhydrous sodium sulfate overnight. An inorganic salt was removed by filtration, and then the solvent was 
distilled off under reduced pressure to obtain 1 .2 g of a viscous liquid. The viscous liquid was dissolved in 
25 N-hexane, and the solution was left to stand at room temperature to precipitate crystals. The crystals wera 
collected by filtration to obtain 0.9 g of the desired product. 
Melting poing: 95-97 • C 

EXAMPLE 5 

30 

Preparation of methyl 2-(4,6-dimethoxy'S-tria2in-2-yl)oxy-3-methyl-3-phenyl)butyrate (Compound No. 15t>, 

2.1 g of methyl 2-hydroxy-3-methyl-3-phenylbutyrate, 1.8 g of 2-chloro-4,6-dimethoxy-S-triazine and tjr 
g of potassium carbonate were added to 50 ml of acetonitrile, and the mixture was refluxed for 20 hours. 
35 The reaction solution was cooled, then poured into water and extracted with 100 ml of ethyl acetate. The 
organic layer was washed twice with a sodium chloride aqueous solution, then dried over anhydrous sodium 
sulfate and concentrated under reduced pressure. The liquid substance thereby obtained was purified by 
silica gel column chromatography (eluent: hexane/ethyl acetate = 6/1) to obtain 1.2 g of the desired! 

product. 
40 Melting point: 85-87 • C 

EXAMPLE 6 

Preparation of methyl 2-(4,6-dimethylpyrimidin-2-yl)oxy-3,3-dimethylbutyrate (Compound No. 13) 

45 

2.9 g of methyl 2-hydroxy-3,3-dimethybutyrate. 4.1 g of 4.6-dimethyl-2-methylsulfonylpynmidrne OTCfi 
3.3 g of potassium carbonate were added to 50 ml of N.N-dimethylformamide. and the mixture was stinrecfi 
at 100'C for 4 hours. The reaction solution was cooled to room temperature, poured into water and 
extracted with 1 00 ml of ethyl acetate. The organic layer was washed twice with a sodium chloride aqueous 
50 solution, dried over anhydrous sodium sulfate and concentrated under reduced pressure. The liquid; 
substance thereby obtained was purified by silica gel column chromatography (eluent: hexane/ethyl achate 
= 6/1) to obtain 4.2 g of the desired product. 
Refractive index : 1 .4868 



55 



5 
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EXAMPLE 7 

Preparation of 2-(4,6-dimethylpyrimidin-2-yl)oxy-3,3-dimethylbutyric acid (Compound No.12) 

5 1.5 g of methyl 2-(4,6-dimethylpyrimidin-2-yl)oxy-3.3-dimethylbutyrate was dissolved in 10 ml of 

methanol, and 10 ml of an aqueous solution containing 0.5 g of potassium hydroxide was added thereto. 
The mixture was stinred at room temperature for 12 hours and then shaked with 210 ml of toluene and 30 
ml of water in a separatory funnel. The aqueous layer was acidified with an oxalic acid aqueous solution and 
extracted with 100 ml of ethyl ether. The organic layer was dried over anhydrous sodium sulfate and 

10 concentrated under reduced pressure to obtain 1.2 g of the desired product. 
Melting point: 1 67-1 69 • C 

EXAMPLE 8 

15 Preparation of 2-(4,6-dimethoxypyrimidin-2-yl)oxy-3,3-dimethyl"y-butyrolactone (Compound No. 247) 

13.0 g of 2-hydroxy-3,3-dimethyl-y-butyrolactone and 24.0 g of 4.6-dimethoxy-2-methylsulfonyl- 
pyrimidine were mixed in 80 ml of N,N-dimethylformamide in the presence of 27.6 g of potassium 
carbonate at a temperature of from 90 to lOO^C for 3 hours. The reaction solution was cooled to room 
20 temperature, then, poured into ice water and extracted with ethyl ether. The extract was washed twice with 
water and dried over anhydrous magnesium sulfate. The desiccating agent was removed by filtration and 
then the filtrate was concentrated to obtain 26.0 g of the desired product. 

Melting polng: 1 39-1 42 'C 

25 EXAMPLE 9 

Preparation of 2-(4.6-dimethoxypyrimidin-2-yl)oxy-44iydroxy-3,3-dimethylbutyric acid (Compound No. 77) 

To 150 ml of an ethanol solution of 5.4 g of 2-(4,6-dimethoxypyrimidin-2-yl)oxy-3.3-dimethyl-7- 
30 butyrolactone. 20 ml of an aqueous solution of 1.2 g of sodium hydroxide was added, and then, the mixture 
was stirred at room temperature for one hour. Ethanol was evaporated under reduced pressure, and the 
reaction solution was adjusted to pH 2 to 3 with 5% hydrochloric acid. The reaction solution was extracted 
twice with ethyl acetate, washed twice with a sodium chloride aqueous solution and then dried over 
anhydrous magnesium sulfate. The desiccating agent was removed by filtration, and then, the filtrate was 
35 concentrated under reduced pressure to obtain 4.7 g of the desired product. 
Melting poing: 104-1 10 -C 

EXAMPLE 10 

40 Preparation of methyl 2-(4.6-dimethoxypyrimidin-2-yl)oxyhexanoate (Compound No. 8) 

3.5 g of 2-hydroxy-4,6-dimethoxypyrimidine, 4.7 g of methyl 2-bromohexanoate, 50 ml of N.N- 
dimethylformamide and 3.3 g of anhydrous potassium carbonate were stirred at a temperature of from 85 to 
90 'C for 3 hours. The reaction mixture was cooled to room temperature and then diluted with water. This 
45 aquesous mixture was extracted with ethyl ether. The ethyl ether extract was washed with water and dried. 
Then, ethyl ether was removed by distillation under reduced pressure to obtain a slightly yellow oily 
substance. The slightly yellow oily substance was purified by silica gel column chromatography (eluent 
hexane/ethyl acetate = 6/1) to obtain 4.7 g of the desired product. 
Refractive index ng° : 1.4868 

50 

EXAMPLE 1 1 

Preparation of 3-cyano-2-(4.6-dimethoxypyrimidin-2-yl)oxy-3-methylbutyric acid (Compound No. 155) 

55 To a tetrahydrofuran solution of lithium diisopropylamide prepared from 3.3 g of dilsopropylamine and 
14.1 g of a 15% n-butyl lithium hexane solution dissolved in 50 ml of tetrahydrofuran at -20 'C. 2.3 g of 
isobutyronitrile and 2.1 g of crotonaldehyde were added in turn at -10 ^C to obtain 5-cyano-4-hydroxy-5- 
methyl-2-hexane. To this reaction solution. 6.5 g of 4,6-dimethoxy-2-methylsulfonylpyrimidine was added. 
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and the mixture was stirred overnight. The reaction solution was neutralized with a 10% hydrochloric ackt 
aqueous solution* extracted with ethyl acetate, washed with water and dried. The solvent was distilled off to 
obtain crystals of 5-cyano-4-(4,6-dimethoxypyrimidin-2-yl)oxy-5-methyl-2-hexene (melting point: 91-92'C). 
The crystals thereby obtained were dissolved in 100 ml of acetone, and an aqueous solution of 1.7 g of 
5 potassium permanganate were added thereto at room temperature. The mixture was stirred for one hour. 
Acetone was distilled off and then the reaction solution was extracted with ethyl acetate. The ethyl acetata 
layer was washed and adjusted to pH 4 to obtain 0.68 g of the desired product. 
Melting point: 1 42-1 50 • C 

10 EXAMPLE 12 

Preparation of ethyl 2-(4,6-dimethoxypyrimidin-2-yl)thiocyclopentyl acetate (Compound No. 132) 

4.0 g of 2-mercapto-4,6-dimethoxypyrimidine. 4.8 g of ethyl 2-bromocyclopentyl acetate, 50 ml of NiN- 
T5 dimethylformamide and 3.4 g of anhydrous potassium carbonate were stirred at 90 'C for 3 hours. The 
reaction mixture was cooled to room temperature and then diluted with water. The aqueous mixture was; 
extracted with ethyl ether. The ethyl ether extract was washed with water and dried. Then, ethyl ether was 
removed by distillation under reduced pressure to obtain an yellow oily substance. The yellow oily 
substance was purified by silica gel column chromatography (eluent: hexane/ethyl acetate = 6/1) to obtain* 
20 3.6 g of the desired product. 

Refractive index ng° : 1.5310 

EXAMPLE 13 

26 Preparation of 2-(4.6-dimethoxypyrimidin-2-yl)thiocyclopentyl acetic acid (Compound No. 133) 

To a mixture solution of 20 ml of ethanol, 20 ml of water and 0.4 g of sodium hydroxide. 2.5 g of ethyl 
2-(4.6-dimethoxypyrimidin-2-yl)thiocyclopentyl acetate was added, and the mixture was stirred at a tempera- 
ture of from 45 to 50 • C for 3 hours. Ethanol was removed by distillation under reduced pressure, and the 
30 residue was extracted with toluene. The toluene layer was removed. The aqueous layer was adjusted to pH 
2 to 3 with a 5% hydrochloric acid aqueous solution and extracted with ethyl ether. The ethyl ether extract 
was washed with water and dried. Then, ethyl ether was removed by distillaton under reduced pressure to 
obtain a white solid. The solid was recrystallized from isopropyl ether to obtain 1 .6 g of the desired product. 
Melting point 1 25-1 27 • C. 

35 

EXAMPLE 14 

Preparation of ferric 2-(4,6-dimethoxypyrimidin-2-yl)oxy-3,3-dimethylbutyrate (Compound No. 244) 

40 To 5 ml of an aqueous solution of 0.2 g of sodium hydroxide, 1 .0 g of 2-(4.6-dimethoxypyrimidin-2-yl)h 
oxy-3,3-dimethylbutyric acid was dissolved to prepare a sodium salt. 5 ml of aqueous solution of 1 .1 g of 
ferric trichloride (hexahydrate) was added thereto. Precipitated salts were collected by filtration, thoroughly 
washed with water and dried to obtain 1.1 g of the desired product. 
Melting point: 178-181 'C 

45 

EXAMPLE 15 



Preparation of ethyl 2-(4,6-dimethoxypyrimidin-2-yl)oxy'(1,2-epoxycyclohexyl)acetate (Compound No. 245> 

50 To a suspension of 5.9 g of methachloro perbenzoic acid in 70 ml of methylene chloride, 7.4 g of ethyl 
2-(4,6-dimethoxypyrimidin-2-yl)oxy-2-(1-cyclohexenyl)acetate was added at a temperature of from 5 to 
10 •C over a period of 30 minutes. The reaction mixture was stirred at room temperature for 12 hours, and 
formed crystals were removed by filtration. Then, the filtrate was washed a few times with a diluted sodium 
carbonate aqueous solution and water and dried over anhydrous sodium sulfate. Then, methylene chloride 

55 was removed by distillation under reduced pressure to obtain a yellow residue. The residue was purified by 
silica gel column chromatography (eluent: hexane/ethyl acetate = 6/1) to obtain 1.9 g of the desired 
product. 

Melting point: 1 08-1 1 0 • C 
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EXAMPLE 16 



/ 



Preparation of ethyl 2-(4,6-dimethoxypyrimidin-2-yl)thio-2-(2,4-dimethylcyclopentyl)acetate (Compoundi Wbi. 
279) " 



3.2 g of 2-mercapto-4,6-dimethoxypyrimidine. 4.9 g of ethyl 2-bromo-2-(2.4-dimethylcyclopentyl)acetate;, 
50 ml of N.N-dimethylformamide and 2.7 g of anhydrous potassium carbonate were stirred at a temperature^ 
of from 85 to 90* C for 3 hours. The reaction mixture was cooled to room temperature and then diluted wlthi 
water. The aqueous mixture was extracted with ethyl ether. The ethyl ether extract was washed with wateir 
10 and dried. Then, ethyl ether was removed by distillation under reduced pressure to obtain a slightly yelldw 
oily substance. The slightly yellow oily substance was purTied by silica gel column chromatography (eluentr: 
hexane/ethyl acetate = 10/1) to obtain 4.5 g of the desired product. 

Refractive index ng^ : 1 5202 

75 EXAMPLE 17 

Preparation of 2-(4.6<limethoxypyrimidin-2-yl)oxy-3-trifluoromethylbutyric acid (Compound No. 376) 

To a mixture solution of 50 ml of methanol. 50 ml of water and 1 .0 g of sodium hydroxide, 8.0 g of 
20 methyl 2-(4.6-dimethoxypyrimidin-2-yl)oxy-3-trifluoromethylbutyrate was added, and the mixture was stirred 
at a temperature of from 45 to 50 'C for 4 hours. Methanol was removed by distillation under reduced 
pressure, and the residue was extracted with toluene. The toluene layer was removed, and the aqueous 
layer was adjusted to pH 2 to 3 with a 5% hydrochloric acid aqueous solution and extracted with ethyl 
ether. The ethyl ether extract was washed and dried. Then, ethyl ether was removed by distillation under 
25 reduced pressure to obtain a slightly yellow solid. The solid was recrystallized from n-hexane to obtain 5^ 
g of the desired product. 

Melting point: 1 1 2-11 4 • C 



Preparation of ethyl 2-(4,6-dimethoxypyrimidin-2-yl)thio-2-(1-cyclopentenyl)acetate (Compound No. 31^ 

10.4 g of 2-mercapto-4.6-dimethoxypyrimidine, 15.0 g of ethyl 2-(1-cyclopentenyl)-2-(methylsuf^ 
fonyloxy)acetate, 100 ml of N.N-dimethylformamide and 9.2 g of anhydrous potassium carbonate were 

35 stirred at 90 'C for 5 hours. The reaction mixture was cooled to room temperature and then diluted with 
water. The aqueous mixture was extracted with ethyl ether. The ethyl ether extract was washed with water 
and dried. Then, ethyl ether was removed by distillation under reduced pressure to obtain an yellow oily^ 
substance. The yellow oily substance was purified by silica gel column chromatography (eluent he*- 
ane/ethyl acetate = 10/1) to obtain 9.7 g of the desired product. 

40 Refractive index n§° : 1 .5482 

EXAMPLE 19 

Preparation of 2-(4,6-dimethoxy-S-triazin-2-yl)thio-2-cyclopentyl acetic acid (Compound No. 343) 



To a mixture solution of 6.0 g of 2-mercapto-2-cyclopentyl acetic acid. 4.2 g of potassium hydtodGte 
and 50 ml of water, a solution of 30 ml of acetone and 6.6 g of 2-chloro-4,6-dimethoxy-S-tria2ine was added! 
at a temperature of from 0 to 5* C for 20 mimutes. Then, the reaction mixture was stirred at roomi 
temperature for 1.5 hours. Acetone was removed by distillation under reduced pressure, and the residue 

60 was extracted with ethyl ether. The ethyl ether layer was removed, and the aqueous layer was adjsuted ta 
pH 2 to 3 with a 5% hydrochloric acid aqueous solution and extracted with ethyl acetate. The ethyl acetate 
extract was washed with water and dried. Then, ethyl acetate was removed by distillation under reduced 
pressure to obtain a white solid. The solid was recrystallized from isopropyl ether and n-hexane to obtain 
4.5 g of the desired product. 

55 Melting point: 1 06-1 1 0 * C 



5 



EXAMPLE 18 



30 



45 
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EXAMPLE 20 

Preparation of isopropylammonium 2-(4,6-dimethoxypyrimiclin-2-yl)thio-2-cyclopentyt acetate (Compound 
No. 414) 

A mixture of 5.0 g of 2-(4.6-dimethoxypyrlmidin-2-yl)thio-2-cyctopentylacetic acid, 1.0 g of 
isopropylamine and 80 ml of methanol was stirred at room temperature for 1.5 hours. Methanol was 
removed by distillation under reduced pressure. Isopropyl ether was added to the residue, and the mixture 
was stirred at room temperature for 0.5 hour. Formed crystals were collected by filtration, washed with n- 
hexane and then dried to obtain 4.3 g of the desired product. 

Melting point: 68-73 • C 

EXAMPLE 21 

Preparation of ethyl 2-(4,6-dimethoxypyrimidin-2-yl)oxy-3-(2,6-dichlorophenyl)propionate (Compound Nol 
257) 

50 ml of a N,N-dimethylformamide solution of 1.65 g of 2-(4.6-dimethoxypyrimidin-2-yl)oxy-3-(2.6- 
dichlorophenyl)propionic acid, 0.5 g of ethyl bromide 0.6 g of potassium carbonate was stirred at 80*0 for 
2 hours under heating. The reaction solution was poured into water and extracted with ethyl acetate. The 
ethyl acetate layer was washed and dried. Then, the solvent was distilled off to obtain colorless crystals. 

Melting point: 130-132*0 

EAMPLE 22 

Preparation of 2-(1-indany)-2-(4,6-dimethoxypyrimidin-2-yl)oxy acetic acid (Compound No. 373) 

A mixture solution of 3.8 g of methyl 2-(1-indanyl)-2-(4.6-dimethoxypyrimidin-2-yl)oxy acetate, 6.2 g of 
potassium hydroxide, 60 m! of water and 60 ml of ethanol was stinred at room temperature for 5 hours. The 
solvent was distilled off, and residue was extracted with ethyl acetate. The ethyl acetate layer was extracted 
with a sodium hydrogencarbonate aqueous solution. The aqueous layer was acidified and then extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and dried. The solvent was distilled off to 
obtain 2.4 g of the desired product. 

Melting point: 113-117* C 

EXAMPLE 23 

Preparation of methyl 2-(1-indanyl)-2-(4,6-dimethoxypyrimidin-2-yl)oxy acetate (Compound No. 374) 

100 ml of a N.N-dimethylformamide solution of 8.1 g of methyl 2-(2-indanyl)-2-hydroxy acetate, 9.0 g of 
4.6-dimethoxy-2-methylsulfonylpyrimidine and 6.0 g of potassium carbonate was reacted at 100*C under 
heating for 5 hours. After completion of the raction. the reaction solution was poured into water and 
extracted with ethyl acetate. The extract was washed with water and dried. Then, the solvent was distilled 
off under reduced pressure, and the residue thereby obtained was purified by silica gel column chromatog- 
raphy (eluent: hexane/ethy I acetate = 6/1 ) to obtain 5.8 g of the desired product. 

Meltingt: 93-96 • C 

EXAMPLE 24 

Preparation of 2-(2-methylindan-1-yl)-2-(4.6-dimethoxyyrimidin-2-yl)oxy acetic acid (Compound No. 383) 

50 ml of a N.N-dimethylformamide solution of 2.9 g of methyl 2-(2-methylindan-1-yl)-2-hydroxy acetate, 
2.9 g of 4.6-dimethoxy-2-methylsulfonylpyrimidine and 2.1 g of potassium carbonate was reacted at 80*C 
under heating for 3 hours. After completion of the reaction, the reaction solution was poured into water and 
extracted with ethyl ether. The extract was washed with water and dried. Then, the solvent was distilled off 
under reduced pressure to obtain 2.3 g of methyl 2-(2-methylindan-1-yl)-2-(4.6-dimethoxypyrimidin-2-yl)oxy 
acetate (melting point: 1 02-1 04 -C). 




A solution mixture of 3.2 g of methyl 2-<2-methylindan-1 -yl)-2-(4.6-dimethoxypyrlmlclin-2-y!)o«y &CG^taiB^ 
1.0 g of potassium hydroxide, 100 ml of water and 100 ml actone was reacted at 60* C for 3 hours. The 
solvent was distilled off, and the residue was extracted with ethyl ether. The ethyl ether layer was extracted 
with a sodium hydrogencarbonate aqueous solution and the aqueous layer was acidified and extracted witir 
5 ethyl ether. The ethyl ether layer was washed with water and dried. The solvent was distilled off to obtaiiD 
1 .9 g of the desired product. 
Melting point: 148-151 'C 

EXAMPLE 25 

70 

Preparation of 3.3-dimethyl-2-(4,6-dimethoxy-S-triazin-2-yl)oxybutyric acid (Compound No. 336) 

4.8 g of benzyl 3,3Hdimethyl-2-hydroxyacetate and 3.4 g of 2-chloro-4.6-dimethoxy-S-tria2ine were 
dissolved in 100 ml of tetrahydrofuran, and the solution was stirred under cooling with ice. 1.2 g (60%) of 

75 sodium hydride was added thereto. The temperature was raised to room temperature, and the mixture was 
stirred overnight. The reaction solution was poured into water and extracted with 80 ml of ethyl acetate. The 
organic layer was washed with water, dried over anhydrous sodium sulfate and concentrated to obtain an 
oily substance. The oily substance was purified by silica gel column chromatography (eluent: hexane/ethyl 
acetate = 10/1) to obtain 6.2 g of benzyl 3,3-dimethyl-2-(4,6-dimethoxy-S-triazin-2-yl)oxybutyrate (Com- 

20 pound No. 337, melting point: 63-66 * C). 

4.5 g of benzyl 3,3-dimethyl-2-(4.6-dimethoxy-S-triazin-2-yl)oxybutyrate and 0.5 g (10%) of palladium 
carbon wetted with 2 ml of acetic acid were added to 100 ml of ethanol. 257 ml of hydrogen was added 
thereto at room temperature under stirring. The reaction solution was subjected to filtration, and the filtrate 
was extracted twice with 200 ml of ethyl acetate. The organic layer was dried over anhydrous sodium 

25 sulfate and concentrated under reduced pressure to obtain 3.1 g of the desired product. 
Melting point: 37-40 • C 

EXAMPLE 26 

30 Preparation of 3-phenyl-3-methyl-2-(4,6-dimethoxy-S-triazln-2-ylthio)butyric acid (Compound No. 340) 

1.9 g of 3-phenyl-3-methyl-2-mercaptobutyric acid was dissolved in 50 ml of acetone, and 1.2 g of 
potassium hydroxide dissolved in 5 ml of water was added thereto under cooling with ice. 1.5 g of 2-chtoro- 
4,6-dimethoxy-S-triazine dissolved in 20 ml of acetone was added thereto. The mixture was stirred for 30 

36 minutes. Then, the reaction solution was poured into water and extracted with 50 ml of ethyl acetate. The 
aqueous layer was acidified with a citric acid aqueous solution and extracted with 100 ml of chloroform. The 
orgnnic layer was washed with water, dried over anhydrous sodium sulfate and concentrated to obtain 2.2 g 
of the desired product. 

Melting point: 115-1 18 -C 

40 

EXAMPLE 27 

Preparation of ethyl 2-(4,6-dimethoxypyrimidin-2-yl)oxy-2-(1,2,3,4-tetrahydronaphthalen-1-oxo-2-yl)acetate 
(Compound No. 379) 

45 

3.0 g of ethyl 2-hydroxy-2-(1,2,3.4-tetrahydronaphthalen-1-oxo-2-yl)acetate and 2.6 g of 4.6-dimethoxy- 
2-methylsulfonylpyrimidine were dissolved in 50 ml of tetrahydrofuran, and 0.8 g (60%) of sodium hydride 
was added thereto at 5 • C. The mixture was stinred overnight. Then, the reaction solution was poured into 
water and^xtracted with ethyl acetate. The ethyl acetate extract was dried over anhydrous sodium sulfate 

50 and concentrated. The residue thereby obtained was purified by silica gel colum chromatography (eluent 
hexane/ethyl acetate = 6/1) to obtain 0.4 g of the desired product. 

The herbicidal composition of the present invention comprises a herbicidally effective amount of the 
compound of the present invention and an agricultural adjuvant. The herbicide of the present invention may 
be used as it is or may be formulated in various formulations such as a wettable powder, a granule, an 

55 emulsifiable concentrate a flowable, a dry flowable. a liquid formulation, or a dust by blending it in an 
amount of from 0.5 to 95 parts by weight, preferably from 1 to 80 parts by weight, with a carrier, a 
surfactant, a dispersing agent or an adjuvant which is commonly employed for the formulation of agricultural 
chemicals, in an amount to make up the total of 100 parts by weight. 
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As the carrier to be used for the formulation, there may be mentioned a solid carrier such as jeeklite;, 
talc, bentonite, clay, kaolin, diatomaceous earth, white carbon, vermiculite, slaked lime, silica sand, 
ammonium sulfate or urea, or a liquid carrier such as isopropyl alcohol, xylene, cyclohexane or methyl 
naphthalene. As the surfactant and dispersing agent, there may be mentioned, for example, an alcohol- 

5 sulfuric acid ester, an alkyi aryl sulfonate, lignin sulfonate, a polyoxyethylene glycol ether, a polyox- 
yethylene alkyI aryl ether or a polyoxyethylene sorbitol mono-alkylate. As the adjuvant for example, 
carboxymethyl cellulose, polyethylene glycol or gum arabic may be mentioned. 

The proportion of the compound of the present invention in the formulation may vary depending upon 
the type of the formulation, the application method, the application site, timing, etc. Therefore, it can not 

10 generally be defined. However, it is usually from 5 to 90% by weight in a wettable powder, from 5 to 80% 
by weight in an emulsifiable concentrate, from 1 to 60% by weight in a flowable. from 0.5 to 20% by weight 
in a granule, from 5 to 80% by weight in a liquid formulation, from 0.5 to 10% by weight in a dust and from 
5 to 90% by weight in a dry flowable. 

In practical use, such a herbicide may be diluted to a suitable concentration before application, or may 

75 directly be applied. Further, the herbicide of the present invention can be used in combination with other 
herbicides. 

Now, Formulation Examples for the herbicidal composition of the present invention will be given. Irt 
these Examples. "%- means "% by weight". 

20 FORMULATION EXAMPLE 1 (wettable powder) 

10% of Compond No. 1. 0.5% of Emulgen 810 (trademark, Kao Corporation), 0.5% of Demol 
(trademark. Kao Corporation). 20% of Kunilite 201 (trademark, Kunimine Kogyo K.K.) and 69% of Jeeklrte 
CA (trademark, Jeeklite Company Ltd.) were uniformly mixed and pulverized to obtain a wettable powder. 

25 

FORMULATION EXAMPLE 2 (emulsifiable concentrate) 

30% of Compound No. 1. 20% of cyclohexanone, 11% of polyoxyethylene alkyl aryl ether, 4% off 
calcium alkylbenzenesulfonate and 35% of methyl naphthalene, were uniformly dissolved to obtain mn 
30 emulsifiable concentrate. 

FORMULATION EXAMPLE 3 (granule) 

5% of Compound No. 1 . 2% of a sodium salt of a lauryl alcohol-sulfuric acid ester. 5% of sodium llgmn 
05 sulfonate. 2% of carboxymethyl cellulose and 86% of clay were unifonnly mixed and pulverized. To 100 
parts by weight of this mixture. 20 parts by weight of water was added, and the mixture was kneaded, and 
granulated into granules of from 14 to 32 mesh by means of an extrusion granulating machine, followed by 
drying to obtain granules. 

40 FORMULATION EXAMPLE 4 (dust) 

2% of Compound No. 1. 5% of diatomaceous earth and 93% of clay were uniformly mixed and 

pulverized to obtain a dust. 

The herbicide of the present invention is capable of controlling various weeds in an upland field by soil 
45 treatment before or after the emergence of weeds or by foliage treatment. Further, the herbicide is capable 

of controlling various weeds in a paddy field by irrigated soil treatment before or after the emergence of 

weeds or by foliage treatment. 

For soil treatment, the herbicide of the present invention is applied in a dose of from 0.1 g to 1 kg, 

preferably from 1 to 400 g of the active ingredient per 10 ares. For foliage treatment, it is diluted to a 
50 concentration of from 1 to 10.000 ppm for application. 

The compounds and the herbicidal compositions of the present invention are capable of effectively 

controlling annual weeds such as barnyardgrass (Echinochloa crus-galli) . crabgrass (Digitaria sanguinalis ). 

goosegrass (Eleusine indica ), green foxtail (Setaria viridis ). giant foxtail (Setaria faberi). yellow foxtail 

(Setaria glauca ). shattercane (Sorghum bicolor ), proso millet (Panicum miliaceum ), fall panicum (Panicum 
55 dichotomiflorum ). itchgrass (Rottoboelia exaltata). downy brome (Bromus tectorum ). water foxtail (Al^ 

opecurus aequalis ). annual bluegrass (Poa annua), wild oat (Avona fatua ). Italian ryegrass (Lolium mul- 

tiflorum), smartweed (Polygonum lapathifolium ), slender amaranth (Amaranthus viridis ). lambsquarters 

(Chenopodium album), velvetleaf (Abutilon theophrasti) , common cocklebur (Xanthium strumarium ), momin- 
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70 



75 



20 



25 



30 



gglory (Ipomoea spp ). chickweed (Stellaria media ), prickly sida (Sida spinosa). sicklepod (Cassia tora )V 
Japanese bindweed (Calystegia hederacea), wild mustard (Brassica arvensis ), field bindweed (Convolvulus 
arvensis). jimsonweed (Datura stramonium ), rice flatsedge (Cyperus iria ), broadleaf signalgrass (Brachiaria 
platyphylla). wild buckwheat (Polygonum convolvulus ) and devils beggarticks (Bidens frondosa ), and 
perennial weeds such as purple nutsedge (Cyperus rotundus ), johnsongrass (Sorghum halepense ), ber- 
mudagrass (Cynodon dactylon ) and quackgrass (Agropyron repens ) grown in upland fields. 

Further, they are capable of effectively controlling annual weeds such as barnyardgrass (Echinochloa 
crus-galli ), flatsedge (Cyperus difformis ), monochoria (Monochoria vaginalis ), bulrush (Scrrpus hotarui ) and 
Alisma canaliculatum , and perennial weeds such as Cyperus serotinus , Sagittaria pygmaea and Eleocharig 
kuroguwai , grown in paddy fields. 

On the other hand, they are highly safe to crop plants, particularly to cotton (Gossypium indicum) and) 

soybean (Glycine max) . 

Now, the herbicidal activities of the herbicides of the present invention will be described with referenca: 
to Test Examples. 

The following abbreviations represent the following test plants: 
Ec: barnyardgrass (Echinochloa crus-gali ) 
Di: crabgrass (Digitaria sanguinaiis ) 
Po; smartweed (Polygonum lapathifolium ) 
Am: slender amaranth (Amaranthus retroflexus ) 
Ch: lambsquarters (Chenopodium album ) 
Ci: rice flatsedge (Cyperus iria) 
Cd: flatsedge (Cyperus difformis ) 
Mo: monochoria (Monochoria vaginalis ) 
Sc: bulrush (Scirpus hotarui ) 
Se: green foxtail (Setaria viridis) 
So: Johnsongrass (Sorghum halepense ) 
A!: blackgrass (Alopecurus myosuroides ) 
Go: cotten (Gossypium hirsutum ) and 
Gl: soybean (Glycine max) 

TEST EXAMPLE 1 



In a pot filled with soil (surface area: 100 cm^), seeds of barnyardgrass (Ec), crabgrass (Di), smartweedi 
(Po), slender amaranth (Am), lambsquarters (Ch) and rice flatsedge (Ci), were sown and covered with soil im 

35 a thickness of from 0.5 to 1 cm. The pot was cultured in a green house at a temperature of from 20 tO) 
25 • C for 2 weeks, and then a predetermined amount of a wettable powder prepared in accordance withi 
Formulation Example 1 was diluted with water, and applied to the foliage at a rate of 100 liters per 10 ares 
(dose of active ingredient: 400 g/10 ares). The evaluation was conducted on the 14th day after the treatment 
in accordance with the standard as identified in Table 3. The results are shown by the index numbers m 

40 Table 4. 

Table 3 



45 



SO 



Index No. 



0 
1 
2 
3 
4 
5 



Herbicidal effects 



No herbicidal effect 

Herbicidal effect: more than 0% and less than 30% 
Herbicidal effect: at least 30% and less than 50% 
Herbicidal effect: at least 50% and less than 70% 
Herbicidal effect: at least 70% and less than 90% 
Herbicidal effect: more than 90% 



55 
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Table 4 



Compovuid I^o 



10 



HerbicLdal effect 



Ec D i Po Ai Cb C i 



75 



20 



25 



i 



30 



35 



40 



45 



50 



55 
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Table 4 (continued) 



Compound No. 



Herbiddal effect 



Ee Di Po km Ch Ci 
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Table 4 (continued) 



Compound Mo. 



Herbicidal effect 



Ee Di Po Ai Ch Ci 



4 S 



a 

2 
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Table 4 (continued) 



10 



75 



20 



25 



30 



35 



40 



45 



Compound No 



2 3 3 
234 
2 3 S 
2 3 8 
2 4 0 
2 4 2 
24 3 
24 4 

24 7 

248 

2 3 0 

25 1 

25 2 
2 5 3 
2 5 S 
2 6 0 
2 6 3 

2 6 S 
2 6 6 

26 7 
2 6 8 
2 7 0 
2 7 1 
2 6 0 
26 I 
2 6 2 
2 6 6 
2 9 1 
2 9 2 
2 9 7 
2 9 6 

2 9 9 

3 0 0 



50 



Herbiddal effect 



Ec D 



Po km Ch Ci 



55 
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Table 4 (continued) 



Herbiddal effect 

Compound No« 



Ec DI Po km Ch Ct 
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Table 4 (continued) 



10 



IS 



20 



25 



30 



35 



40 



45 



Compoxmd No. 



3 4 7 
3 4 8 
3 4 9 
3 S 2 
3 S 3 
3 5 4 
3 S 7 
3 S S 
3 5 9 
3 6 0 
3(1 
3 « 2 
3 8 3 
3 ( 4 
3 8 3 
3 8 7 
3 8 3 
3 8 9 
3 7 0 
3 7 2 
3 7 3 
3 7 4 
3 7 5 
3 7 6 
3 7 7 
3 7 8 
3 7 9 
3 8 3 
3 8 5 
3 8 6 
3 8 7 
3 8 8 
3 8 9 



HerUcidal effect 



Ee Dl Po A 



Ch CI 



5 5 

I 



S 
3 
5 
5 
5 
5 
5 
5 
S 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
S 
5 
5 
5 



50 



55 
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Table 4 (continued) 



Compound No. 


Herbicidal effect 












E e D i 


Po 


A ■ C 


h C i 


3 9 0 




5 4 


5 


S 


s s 


3 9 2 






c - 






S 3 


4 


4 


s s 




5 4 


5 


S 


5 S 




S i 


S 


5 


5 




S i 


5 


S 


S S 




i i 


5 


5 


S S 




s s 


S 


i 


5 S 




S 4 


S 


S 


S S 




I % 


5 


S 


4 4 



TEST EXAMPLE 2 

In a pot filled with soil (surface area: 100 cm^), seeds of barnyardgrass (Ec), craljgrass (Dl), smartwe®* 
(Po). slender amaranth (Am), lambsquarters (Ch) and rice flatsedge (Ci) were sown and covered with soil irt 
a thickness of from 0.5 to 1 cm. One day later from the seeding, a predetermined amount of a wettable 
powder prepared in accordance with Formulation Example 1 , was diluted with water and applied to the soil 
surface at a rate of 100 liters per 10 ares (dose of active ingredient: 400 g/10 ares). The evaluation was 
conducted on the 20th day after the treatment in accordance with the standard as identified in Table 3. The 
results are shown by the index numbers in Table 5. 




c 
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Table 5 



5 


Compoixnd No. 


HerbiGidal effect 


E e 0 i P 0 


A ■ 


C h CI 




3 


4 4 5 


S 


3 4 




I 


5 S 5 


5 


5 5 




5 


< J < 

w 4 9 


c 






6 


5 5 S 


5 


5 5 


IS 




S 5 5 


5 


5 5 






S S 5 


5 


5 5 






S S 5 


S 


S 5 






4 5 5 


5 


5 5 


20 




5 5 5 


5 


5 5 






5 5 5 


S 


5 5 






4 4 5 


5 


5 5 






5 5 5 


5 


5 5 


25 











30 



35 



40 



45 



50 



55 
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Table 5 (continued) 



Herbicidal effect 



Compound No 



Ec Di Po As Ch CI 



10 



S i 5 

9 4 w 


S 5 


S S S 
9 9 4 




Y S $ 
9 9 9 




s s s 

9 9 9 


J 


5 5 S 

9 9 9 


S S 


SIS 
9 4 9 




s s s 

9 9 9 




S S S 

9 w « 


S 


c s i 

9 9 4 




SIS 
9 4 9 




S S < 
9 9 9 




SSI 
9 9 9 




SIS 


S 


s s s 

9 w % 


S 


SIS 

9 4 « 


S 5 


4 4 « 


i C J 


S i 3 

« 4 <i 


1 S 4 






s s s 




r c 1 




9 4 i 




S S ! 




S 5 ! 




S 4 ! 




4 S ! 




S 3 1 




5 3 1 




4 4 




3 5 1 




S 4 1 




S 4 1 




5 4 





s 
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Table 5 (continued) 



Compotuid No. 



Herbiddal effec 



Ee Di Po km C 



C I 
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Table 5 (continued) 



Compound No. 


Herbicidal effect 


Ee Di Po Ai Ch Ci 


* 

2 


5-5-5 § 5 s~ 
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Table 5 (continued) 



Compound No. 



Herbiodal effec 



Be DI Po Aa C 



C i 
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Table 5 (continued) 



6 


Compound No. 


Herbicidal effect 




Ee Dl Po Ai Ch CI 




2 9 9 


5 5 5 5 S S 


10 


9 ft fl 


5 5 S S 5 S 




« X v 


5 4 5 5 S S 




3 11 

w X A 


5 S S 5 S 5 




w X * 


5 5 5 S 5 5 


15 


3 14 






3 11 

« X 4 


5 5 5 S S S 




3 15 

w X w 


5 5 5 5 5 5 




3 1 S 

w X V 


5 3 5 5 5 5 


20 


^ 1 7 
« X 1 


1-5 5-5 




3 19 


5 - 5 5 5 5 




3 2 3 


5 5 5 5 5 5 




3 2 1 

w * ^ 


5 5 5 5 5 5 


25 


4 2 6 


3 3 S 5 5 5 




3 2 9 


5 4 5 5 4 4 




3 3 0 

w w V 


5 5 5 5 5 5 




3 3/1 


5 5 5 5 5 5 


30 


4 4 It 

9 4 0 


S S 5 5 5 5 




3 3 7 


5 5 5 5 4 5 




3 3 8 

www 


5 5 5 5 5 5 




3 4 1 

W V A 


5 5 5 5 5 - 


35 


^19 
4 4 1 


5 5 5 5 5 - 




3 4 3 


5 5 5 5 5 5 




3 4 4 


4 4 5 5 4 5 




3 4 5 


4 3 5 5 4 5 


40 


3 4 S 


5 5 5 5 5 5 




3 S 2 






3 S 3 






3 S 6 




45 


3 S 7 






3 5 8 






3 5 9 




50 


3 6 0 





55 
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Table 5 (continued ) 



Compound No. 


Herbicidal effect 


Ee Di Po Ai C h C i 


3 S 1 


S 5 S S 5 S 


3 6 2 


4 4 S S 4 S 


3 6 3 


S 4 S 5 5 S 


3 6 4 


5 4 4 S S 5 


3 6 7 


S 3 3 S 5 S 


3 7 0 


3 - 3 3 4 3 


3 7 2 


S 4 S S S 5 


3 7 3 


S 4 S 5 5 5 


3 7 6 


S S S S 5 S 


3 7 7 


5 4 5 S 5 5 


3 7 8 


5 S S S 5 5 


3 7 9 


4 3 S 5 5 5 


38 4 


- - S 5 5 4 


3 8 3 


S 5 S S 5 S 


3 8 6 


5 5 S S 3 3 


38 7 


3 5 3 5 3 5 


3 8 8 


S S S S S S 


38 9 


S 3 3 5 5 3 


3 9 0 


5 4 3 3 3 3 


3 9 2 


5 4 5 3 S 3 


3 9 3 


S 3 S 5 3 5 


3 9 4 


5 4 5 5 5 5 


4 A C 

9 9 9 




3 9 8 




3 9 9 




40 0 




4 0 2 




4 1 6 




4 17 





TEST EXAMPLE 3 

In a pot filled with paddy field soil (surface area: 100 cm^), seeds of barnyardgrass (Ec). flatsedge (C5tfK 
monochoria (Mo) and bulrush (Sc) were sown, and water was introduced to a depth of 5 cm. Two days later 
from the seeding, a predetermined amount of wettable powder prepared in accordance with Formulae* 
Example 1. was diluted with water and dropwise applied to the water surface in a dose of 100 g of the 
active ingredient per 10 ares. The evaluation was conducted on the 21st day after the treatment in 
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accordance with the standard as identified in Table 3. The results are shown by the Index n 
6. 

Table 6 



1 ii'itiMii:: 



vet Hlgkste^^ 



10 



15 



20 



25 



30 



35 



40 



45 



50 





Herbiddal effect 


Compound No. 






Ee Cd Ho Se 


2 


S S 5 5 


4 


S S S S 


5 


S S 5 5 


( 


S S S S 


7 


5 9 5 5 


1 


5 5 5 5 


9 


5 5 5 5 


1 0 


5 4 5 5 


1 I 


5 5 5 5 


I 2 


5 5 5 5 


I ^ 


5 5 5 5 


I J 


S 5 5 5 


1 8 


5 5 5 5 


1 9 


5 5 5 5 


2 0 


5 5 5 5 


2 1 


5 5 5 5 


2*2 


4 5 5 4 


2 ] 


4 5 5 4 


2 4 


5 5 5 5 


2 s 


5 4 5 5 


2 7 


5 4 5 5 


2 9 


5 5 5 5 


30 


5 5 5 5 




1 i C S 
4 % 3 w 




5 5 5 5 




5 5 5 5 




5 5 5 5 




5 5 5 S 




S 5 5 5 




5 5 5 5 




5 5 5 5 




5 5 5 5 



55 
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Table 6 (continued) 



Compound 


Herbiodal enect 


Ee Cd Uo Sc 




s $ s s 




i i i i 


T'O 


i i i i 


1 0 0 
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Table 6 (continued) 



Compound No 



Herbicidal effect 



Ee Cd Ho Se 



10 3 
10 5 
10 6 
10 9 
1 1 1 
1 1 7 

lis 

1 1 9 
1 2 1 
13 2 
13 3 
1 3 S 
13 6 

13 7 
1 3 9 

14 0 

14 1 
14 2 
14 3 

14 4 

15 1 
IS 2 
1 S 3 
1 5 S 
1 S 6 

15 7 
I S 9 

16 0 
1 8 1 
16 2 
1 6 S 
1 6 7 



5 

S 



5 

S 

S 

S 

4 

5 

S 

S 

S 

S 

S 

S 

S 

S 

S 

5 

5 

5 

S 

5 

5 

S 

5 

5 

5 

S 

4 

5 
5 
5 
5 
5 
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Table 6 (continued) 



Compound No. 



70 



Herbiddal effect 



Ec Cd Ho Sc 



T5 



20 



25 



30 



35 



40 



45 



50 



56 
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Table 6 (continued) 



Herbiddal effec 
Compound No. L 

Ee Cd Mo S 
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Table 6 (continued) 



Compoiind No. 



9 
0 



Herbiddial effec 



Ee Cd Ho S 
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Table 6 (continued) 



Compound No 



3 15 
3 1 S 
3 17 
3 18 
3 19 
3 2 0 
3 2 1 
3 2 2 
3 2 3 
3 2 4 
3 2 5 
3 2 6 
3 2 7 

3 2 8 
3 2 9 
3 3 0 
3 31 
3 3 2 
3 3 4 
3 3 6 
3 3 6 
3 I 1 
3 4 2 
3 4 3 
3 4 4 
3 4 S 
3 4 8. 
3 4 9 
3 5 0 
3 5 1 

3 5 2 

3 S 3 



Herbicidal effect 



Ee ~Cd Ho Se 



5 
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Table 6 (continued) 



Compound No. 



Herbiddal effect 



Ee Cd Ho Se 
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Table 6 (continued) 



75 



20 



25 



Compound No. 


xierDiGictai euecx 


Ec Cd Mo S c 


3 9 2 


5 S 5 S 


3 9 3 


5 S S S 


3 9 4 


S 5 S S 


3 9 S 


5 S S S 


3 9 8 


S - S S 


3 9 7 


S - S S 


400 


S - 5 S 


40 1 


4-53 


40 2 


5 - S S 


4 16 


S 5 S S 


4 17 


S S S S 


4 18 


5 S 5 S 



30 TEST EXAMPLE 4 

In a pot filled with soil (surface area: 600 cm^). seeds of barnyardgrass (Ec), green foxtail (Se); 
Johnsongrass (So), blackgrass (Al), smartweed (Po). slender amaranth (Am), lampsquaters (Ch) and cottOHi 
(Go) were sown and covered with soil in a thickness of from 0.5 to 1 cm. Two days later from the seeding; 
35 a predetermined amount of a wettable powder prepared in accordance with Formulation Example 1 was 
diluted with water, and applied to the soil surface at a rate of 100 liters per 10 ares. The evaluation of the> 
herbicidal effect was conducted on the 20th day after the treatment in accordance with the standard as 
identified in Table 3. and the evaluation of the phytotoxicity was conducted in accordance with the standard! 
as identified in Table 7. The results are shown by the index numbers in Table 8. 



40 



Table 7 



45 



50 



Index No. 



0 
1 
2 
3 
4 
5 



Herbicidal effects 



No phytotoxicity 

Phytotoxicity: more than 0% and less than 30% 
Phytotoxicity: at least 30% and less than 50% 
Phytotoxicity: at least 50% and less than 70% 
Phytotoxicity: at least 70% and less than 90% 
Phytotoxicity: more than 90% 



55 
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Table 8 



Compound 
No. 



Dose 

<f • ai/ 

10 a) 



Herbiddal eSect 



Ee Se So Po Am Ch 



Phytoto- 
xldty 



G o 



2S 
400 

25 
100 

25 
4 00 
100 
100 
100 
100 

25 

25 

25 

25 

25 

2 5 

25 
6 . 
10 0 

25 
100 
100 
100 
100 

25 

25 
100 
6 . 



5 
5 
5 

5 
5 

5 

S 

S 

5 

5 

5 

S 

S 

S 

S 

S 

5 

5 

5 

5 

S 

4 

5 

S 
1 
5 
4 
5 



0 
1 
0 
0 

1 

0 

1 

0 
0 
0 

1 

0 
0 

1 
1 

0 

1 

0 
0 

1 

0 

1 

0 

1 

0 

1 

0 

1 
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Table 8 (continued) 



10 



75 



20 



25 



30 



35 



40 



45 



Compound I 
No. 



2 8 1 
2 9 7 

2 9 8 

3 10 
3 11 
3 13 
3 16 
3 2 3 
3 2 4 
3 2 7 
3 2 8 
3 2 9 
3 4 1 
3 5 2 
3 7 4 
3 7 5 
3 7 8 
3 7 7 
3 7 8 
3 8 5 
3 8 6 
3 8 7 
3 9 0 
3 9 5 



Dose 
(g. a i/ 

10 a) 



2 5 
2 5 
6 

2 5 
10 0 
6 

10 0 
2 5 
2 5 
10 0 
10 0 
2 5 
6 
6 

2 S 
10 0 

2 5 
10 0 
10 0 
6 

2 5 
2 5 
2 5 
1 0 0 



3 
3 



Herbiddal effect 



Ee Se So Po Aa Ch 



5 

5 

5 

5 

5 

5 

5 

5 

S 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 



Phytoto- 



Go 



50 



55 TEST EXAPLE 5 



Tests were conducted in the same manner as in Test Example 4 except that the crop plait was 
changed to soybean (Gl). The results are shown by the index numbers in Table 9. 
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Table 9 



70 



75 



20 



25 



30 



ComDOund No 


Dose (q ai/lOa) 


Herbicidal effect 


Phvtotoxicitv 








Pn 


Am 




Gl 


183 


25 


4 


4 


5 


5 


5 


4 


0 


185 


100 


4 


4 


5 


4 


5 


3 


0 


186 


100 


5 


5 


5 


5 


5 


5 


0 


187 


100 


5 


4 


5 


5 


5 


5 


1 


191 


25 


5 


5 


5 


5 


5 


5 


1 


192 


100 


5 


4 


5 


5 


5 


4 


0 


199 


100 


5 


5 


5 


5 


5 


5 


0 


224 


25 


4 


5 


5 


5 


5 


5 


1 


281 


25 


5 


4 


5 


5 


5 


5 


0 


292 


25 


5 


4 


5 


5 


5 


5 


1 


314 


6.3 


5 


4 


5 


5 


5 


5 


1 


315 


63 


5 


4 


4 


5 


5 


5 


1 


316 


100 


5 


5 


5 


5 


5 


5 


1 


324 


25 


4 


4 


5 


5 


5 


5 


0 


326 


6 3 


mm 

5 


5 


5 


5 


5 


5 


1 


328 


100 


5 




5 


5 


5 


5 


0 


329 


25 


5 


5 


5 


5 


5 


5 


1 


343 


25 


5 


5 


4 


5 


5 


4 


1 


352 


6.3 


5 


5 


4 


5 


5 


5 


0 


363 


25 


5 


5 




5 


5 


5 


0 


374 


25 


5 


4 


5 


5 


5 


5 


1 


385 


6.3 


5 


4 


5 


5 


5 


4 


0 


386 


6.3 


5 


4 


5 


5 


5 


5 


0 


390 


25 


5 


5 


5 


5 


5 


5 


1 


395 


100 


5 


4 


5 


5 


5 


5 


1 



Claims 



35 



An alkanoic acid derivative of the formula: 



40 



COORl 




(I) 



wherein R Is 



45 



50 



=12 
I 

I 



oc 




wherein is a hydrogen atom, a halogen atom, a halogen-substituted Ci-4 alkyi group, a Ci-ts ^S^^ 
group, a C3-G cycloalkyi group, a C1-4 alkylthlo-Ci -4 aikyi group, a hydroxy-Ci -4 alkyI group, a 
hydroxyl group, a cyano group, an acyloxy C1-4 alkyI group, a thienyl group, a naphthyl groups a 
55 dihydronaphthyl group or 
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8 



-CCH,) 




wherein is a hydrogen atom, a halogen atom, a nitro group, a Ci -4 aikyi group, a Ci-* alkoxy group 
or -S(0)nR^ wherein is a Ci alky! group, and n is an integer of from 0 to 2. m is an integer of from 
0 to 2. each of R^ and R* which may be the same or different is a hydrogen atom or a Ci -4 alkyl 
group, or R^ and R* form together with the adjacent carbon atom a 3-, 4-. 5- or 6-membered ring which 
may contain an oxygen atom and may be substituted by one or two Ci -4 alkyl groups, each of R^ and 
which may be the same or different is a hydrogen atom or a Ci -4 alkyl group. R' is a Ci -4 alkyl 
group or a phenyl group, or R® and R^ form -(CH2)i-wherein 1 is an integer of 3 or 4 which may be 
substituted by one or two C1-4 alkyl groups, or R is a C2-6 alkenyl group, a dihydranaphthyl group, a 
tetrahydronaphthyl group; a 1 -oxo-1 .2.3,4,-tetrahydronaphthyl group, a 1 .2-epoxycycloalkyl group or an 
indanyl group which may be substituted by an alkyl or alkoxy group ; RMs a hydrogen atom, a Ci 
alkyl group, a C2-6 alkenyl group, a C2-6 alkynyl group, a phenyl group, an alkylideneamino group, a 
C1-4 alkoxy -C1-4 alkyl group, a C1-4 alkoxycarbonyl-Ci -4 alkyl group, a halogen-substituted C1-4 
alkyl group, a Ca-s cycloalkyi group, a nitro-substituted phenylthio-Ci -4 alkyl group, a halogen atom or 
a benzyl group which may be substituted by a Ci -4 alkyl or Ci -4 alkoxy group; or R and R^ form a 
ring; A is a C1-4 alkyl group, a C1-4 alkoxy group, a C1-4 alkylthio group, a halogen atom, a halogen- 
substituted C1-4 alkoxy group, an amino group, a C1-4 alkylamino group or a di-Ci-4 alkylamino 
group; 8 is a hydrogen atom, a C1-4 alkyl group, a C1-4 alkoxy group or a halogen-substituted C1-4 
alkoxy group; X is an oxygen atom or a sulfur atom; and Z is a methine group or a nitrogen atom; and 
a salt thereof. 

2. The alkanoic acid derivative of the formula I according to Claim 1, wherein R is a straight chairr car 
branched Ci-is alkyl group, a cycloalkyi group or 




wherein each of R^ and R* which may be the same or different is a hydrogen atom or a Ct -4 alkyli 
group; R^ is a hydrogen atom or Ci -4 alkyl group; each of A and B which may be the same or different 
is a Ci -4 alkyl group, a Ci -4 alkoxy group or a dihalo-Ci -4 alkoxy group; and X and Z are as defined! 
in Claim 1 ; and a salt thereof. 

a The alkanoic acid derivative of the formula I according to Claim 1. wherein each of A and B is a 
methoxy group, and R, R\ X and Z are as defined in Claim 1; and a salt thereof. 

4. The alkanoic acid derivative of the formula I according to Claim 1 . wherein X is an oxygen atom, and 
R\ A. B and Z are as defined in Claim 1 ; and a salt thereof. 

5. The alkanoic acid derivative of the formula I according to Claim 1 . wherein Z is a methine groups and Fi, 
R\ A. B and X are as defined in Claim 1; and a salt thereof. 

6. The alkanoic acid derivative of the formula I according to Claim 1. wherein R is a straight chain or 
branched C3-C5 alkyl group, a cyclopentyl group, an a-methylt>en2yl group or an a,a-dimethyll>en2yl 
group; R^ is a hydrogen atom or a C1-C4 alkyl group; each of A and B which may be the same or 
different is an alkyl group or an alkoxy group; and X and Z are as defined in Claim 1; and a salt thereof. 

7. The alkanoic acid derivative of the formula I according to Claim 1, wherein each of A and B is a 
methoxy group. R is an isopropyl group, a tert-butyl group, a cyclopentyl group or an a.a-dimethylt)en- 
zyl group; R^ is a hydrogen atom, a methyl group and an ethyl group; and X and Z are as defined irr 
Claim 1 . and a salt thereof. 
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a. The alkanoic acid derivative of the formula I according to Claim 1 . wherein each of A and B is a cnelfrsrf 
group, R is a C3-C5 alky! group, and R\ X and Z are as defined in Claim 1; and a salt thereof. 

9- A herbicidal composition comprising a herbicidally effective amount of an alkanoic acid derivative of ftm 
formula I or its salt as defined in Claim 1 , and an agricultural adjuvant. 

10. A method for killing weeds which comprises applying a herbicidally effective amount of an alfcanoic 
acid derivative of the formula I or its salt as defined in Claim 1 to a locus to be protected. 

Patentanspriiche 

1, Alkancarbonsaure-Derivat der Formel: 



\ 



COORl 



A 

i. 



(I) 



worin R 



I 

r4 



Oder 




ist, 

worin R^ ein Wasserstoffatom. ein Halogenatom, eine halogensubstituierte Ci-4-Alkylgruppe, eme 
Ci-15-Alkylgruppe. eine Ca-e-Cycloalkylgruppe, eine Ci-* -Alky Ithio-Ci-* -Alky Igruppe. eine Hydroxy- 
Ci-4-alkylgruppe, eine Hydroxylgruppe, eine Cyangruppe, eine Acyloxy-Ci-^-alkylgruppe, eine Thie- 
nylgruppe, eine Naphthylgruppe, eine Dihydronaphthylgruppe Oder 



-(CH,) 



2/m 




ist, 

worin R® ein Wasserstoffatom. ein Halogenatom, eine Nitro-, eine Ci-4-Alkyl-, eine Ci-4-Alkoxygruppe 
Oder -S(0)nR^ ist. worin R^ eine Ci-4-Alkylgruppe ist und n eine ganze Zahl von 0 bis 2 ist. m eine 
ganze Zahl von 0 bis 2 ist, jedes von R^ und R*. die gleich Oder verschieden sein k5nnen, ein 
Wasserstoffatom oder eine Ci-4-AIkylgruppe ist Oder R^ und R* zusammen mit dem benachbarten 
Kohlenstoffatomen einen 3-, 4-. 5- Oder 6-gliederigen Ring bilden. der ein Sauerstoffatom enthalten 
kann Oder durch ein oder zwei Ci-4-Alkylgruppen substituiert sein kann, jedes von R^ und R^. die 
gleich oder verschieden sein kSnnen, ein Wasserstoffatom oder eine Ci-4-Alkylgruppe ist. R^ eine 
Ci-4-Alkylgruppe oder eine Phenylgruppe ist oder R^ und R^ -(CH2)t- bilden. worin i eine ganze Zahl 
von 3 Oder 4 ist, das durch ein oder zwei Ci -4-Alky!gruppen substituiert sein kann, oder R ist eine 
C2-6-Alkenyl-, Dihydronaphthyl-. Tetrahydronaphthyl-, eine 1-Oxo-1.2.3,4-tetrahydronaphthyl-. 1.2- 
Epoxycycloalkyl- Oder eine Indanylgruppe. die durch eine AlkyI- oder Alkoxygnjppe substituiert sein 
kann; R^ ist ein Wasserstoffatom, eine Ci-4-AikyK C2-6-Alkenyl-. C2-6-Alkinyl-, Phenyl-, eine Alkylide- 
namino-. Ci-4-Alkoxy-Ci-4-alkyl-, eine Ci-4-Alkoxycarbonyl-Ci-4-alkyK eine halogensubstituierte 
Ci-4-Alkyl-. eine Ca-s-CycloalkyI-, eine nitrosubstituierte Phenylthio-Ci-4-alkylgruppe. ein Halogen- 
atom Oder eine Benzylgruppe ist. die durch eine Ci-4-Alkylgruppe oder Ci-4-Alkoxygruppe substituiert 
sein kann. oder R und R' bilden einen Ring: A ist ein Ci-4-Alkyl-, Ci-4-AIkoxy-, Ci-4-Alkylthiogruppe, 
ein Halogenatom. eine halogensubstituierte Ci-4-Alkoxy-, eine Amino-, Ci-4-Alkylamino- oder eine Di- 
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Ci -4-alkylaminogruppe; B ist ein Wasserstoffatom, eine Ci-4-Alkyl-, Ci-4-AIkoxy- oder wm teflagariK 
substituierte Ci-4-Alkoxygruppe: X ist ein Sauerstoffatom oder ein Schwefelatom umt Z ist ^ne 
Methingrupp>e oder ein Stickstoffatomp und ein Salz davon. 

2. Alkancarbonsaure-Derivat der Formel I nach Anspruch 1. worin R eine geradkettige odar verzvv6igl& 
Ci -16-Alkylgruppe, eine Cycloalkylgruppe oder 



ist. worin jedes von oder R*. die gleich oder verschieden sein kQnnen, ein Wasserstoffatom odiar 
eine Ci -4-Alkylgruppe ist; R^ ein Wasserstoffatom oder eine Ci-4-Alkylgruppe ist; jedes von A und B, 
die gleich oder verschieden sein kSnnen. eine Ci-4-Alkyl-. Ci-4-Alkoxy- oder eine dihalogensubstitu- 
ierte Ci-4-Alkoxygruppe ist und X und Z die in Anspruch 1 angegebene Bedeutung haben, und ein 
Salz davon. 

3- AlkancarbonsMure-Derlvat der Formel I nach Anspruch 1 . worin jedes von A und B eine Methoxygruppe 
ist und R, R\ X und Z die in Anspruch 1 angegefc)ene Bedeutung haben, und ein Salz davon. 

4. Alkancart>onsaure-Derivat der Formel I nach Anspruch 1, worin X ein Sauerstoffatom Ist und R, R\ A, B 
und Z die in Anspruch 1 angegebene Bedeutung haben, und ein Salz davon. 

5. AlkancarbonsSure-Derivat der Formel I nach Anspruch 1, worin Z eine Methingruppe ist und R, R\ A.. B 
und X die in Anspruch 1 angegebene Bedeutung haben, und ein Salz davon. 

6. AlkancarbonsSure-Derivat der Formel 1 nach Anspruch 1 . worin R eine geradkettige oder verzweigte Ca- 
Cs-Alkylgruppe, eine Cyclopentylgruppe. eine o-Methylt)enzylgruppe oder eine a,af-Dimethylbenzyl* 
gruppe ist; R^ ein Wasserstoffatom oder eine Ci-C4-Alkylgrtippe ist; jedes von A und B. die gleich oder 
verschieden sein kSnnen, eine Alkylgruppe oder eine Alkoxygruppe ist und X und Z die in Anspruchi t 
angegebene Bedeutung haben, und ein Salz davon. 

7. Alkancarbonsaure-Derivat der Fonmel I nach Anspruch 1 , worin jedes von A und B eine Methoxygruppe 
ist. R eine Isopropylgrupe. eine tert-Butylgruppe. eine Cyclopentylgruppe oder eine a.a-Dimethy!bent- 
zylgruppe ist; R^ ein Wasserstoffatom, eine Methylgruppe und eine Ethylgruppe ist und X und Z die irn 
Anspruch 1 angegebene Bedeutung haben. und ein Salz davon. 

a AlkancarbonsSure-Derivat der Formel I nach Anspruch 1 . worin jedes von A und B eine Methylgruppe 
ist. R eine C3-C5-Alkylgruppe ist und R\ X und Z die in Anspruch 1 angegebene Bedeutung habecu, 
und ein Salz davon. 

9. Herbizide Zusammensetzung, umfassend eine herbizid wirksame Menge eines AlkancarbonsiuiB!- 
Derivats der Formel I oder seines Seizes, wie in Anspruch 1 definiert. und einen landwirtschafUichen 



10. Verfahren zum Vemichten von Unkrautern, umfassend das Aufbringen einer herbizid wirksamen Menge 
eines Alkancarbonsaure-Derivats der Formel I odes seines Seizes, wie in Anspruch 1 definiert. auff 
einen zu schQtzenden Ort. 

Revendlcatlons 

1. D^rivS de I'acide alcanoTque de formule: 




Zusatz. 
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(x) 



dans laquelle R reprSsente 




dans laquelle est un atome d'hydrogfene, un atome d'halog&ne, un groupe alkyle en Ci -Ci substitu^ 
par halogdne, un groupe alkyle en C1-C15. un groupe cycloalkyle en Ca-Ce. un groupe alkylthio en Ci- 
C4 alkyle en C1-C4, un groupe hydroxyalkyle en C1-C4, un groupe hydroxyle, un groupe cyano, im 
groupe acyloxy-alkyle en C1-C4. un groupe thi^nyle, un group>e naphtyle, un groupe dihydronaphtyle oin 
bien 



-a 




dans laquelle R^ reprSsente un atome d*hydrog&ne, un atome d'hatog&ne, un groupe nitro, un groupe 
alkyle en C1-C4. un groupe alcoxy en C1-C4 ou -S(0)nR^ dans laquelle R^ repr6sente un groupe alkyle 
en Ci -C4 et n est un nombre entler de 0 ^ 2, m est un nombre entier de 0 h 2, R^ et R* pouvant etre 
identlques ou diffSrents, repr^sentant chacun un atome d'hydrog&ne ou un groupe alkyle en Ci -C4 . ou 
R2 et R* ferment ensemble, avec I'atome de carbone adjacent, un cycle St 3. 4. 5 ou 6 chatnons 
pouvant contenir un atome d'oxyg^ne et pouvant §tre substitu^ par un ou deux groupes alkyle en Ci- 
C4. et R^ pouvant §tre Identlques ou diffSrents et repr^sentant chacun un atome d'hydrogfene ou un 
groupe alkyle en C1-C4, R' est un groupe alkyle en C1-C4 ou un groupe phdnyle. ou R^ et R^ torment 
-(CH2)i- dans laquelle i est un nombre entier ^gal Si 3 ou 4 et qui peut etre substitu6 par un ou deux 
groupes alkyle en C1-C4. ou R est un groupe alc^nyle en C2-C6. un groupe dihydronaphtyle. un groupe 
t^trahydronaphtyle. un groupe 1-oxo-1,2.3.4-t6trahydronaphtyle, un groupe 1 ,2-€poxycycIoalky le ou un 
groupe Indanyle pouvant etre substituS par un groupe alkyle ou alcoxy; R^ est un atome d*hydrog6ne» 
un groupe alkyle en C1-C4* un groupe alcdnyle en C2-C6, un groupe alcynyle en C2-C6, un groupe 
phSnyle, un groupe alkylid6ne-amino. un groupe alcoxy en C1-C4 - alkyle C1-C4, un groupe alcoxy en 
C1-C4 carbonyle - alkyle C1-C4, un groupe alkyle en C1-C4 substitu^ par halog&ne, un groupe 
cycloalkyle en C3-C5. un groupe ph6nylthio-alkyle en C1-C4 substitu6 par nitro, un atome d'halogfene 
ou un groupe benzyle pouvant §tre substitud par un groupe alkyle en C1-C4 ou alcoxy en C1-C4; ou R 
et R^ torment un cycle; A est un groupe alkyle en C1-C4, un groupe alcoxy en C1-C4, un groupe 
alkylthio en C1-C4, un atome d'halog&ne, un groupe alcoxy en C1-C4 substitu^ par halog&ne, un groupe 
amino, un groupe alkylamino en C1-C4 ou un groupe di(alkyl en C1-C4) amino ; B est un atome 
d'hydrog&ne, un groupe alkyle en C1-C4, un groupe alcoxy en C1-C4 ou un groupe alcoxy en C1-C4 
substituS par halog≠ X est un atome d'oxyg&ne ou un atome de soufre ; et Z est un groupe mSthlne 
ou un atome d*azote; et un sel de celui-ci. 

2. D4m6 d'aclde alcanoTque de formule I selon la revendication 1. dans lequel R reprdsente un groupe 
alkyle en Ci -le ^ chatne lindaire ou ramifi^e. un groupe cycloalkyle ou 
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dans lequel et R*, qui pouvent §tre identiques ou diff6rents» repr6sentent chacun un atome 
d'hydrog&ne ou un groupe alkyle en C1-4; R^ est un atome d'hydrog^ne ou un groupe alkyle en Ci-i; 
70 A et B. pouvant etre identiques ou diff6rents. repr^sentent chacun un groupe alkyle eh Ci -4, un groupe 
alcoxy en C1-4 ou un groupe dihaloalcoxy en C1-4; et X et Z sont tels que d^finis dans la 
revendication 1 ; et un sel de celui-ci. 

3. Derive d'acide alcanoTque de fornnule I selon la revendication 1, dans lequel A et B repr^sentent 
75 chacun un groupe mdthoxy et R, R\ X et Z sont tels que d^finis dans la revendication 1; et un sel de 

celui-ci. 

4. EDSriv^ d'acide alcanoTque de formule I selon la revendication 1» dans lequel X repr^sente un atome 
d'oxyg^ne et R. R\ A, B et Z sont tefs que d6finis par la revendication 1 ; et un sel de celui-ci. 

20 

5. D6riv6 d'acide alcanoTque de formule I selon la revendication 1, dans lequel Z repr^sente un groupe 
m^thine. et R, R\ A, B et X sont tels que d^finls dans la revendication 1 ; et un sel de celul-cl. 

6. D4rlv4 d'acide alcanoTque de formule I selon la revendication 1, dans lequel R reprSsente un groupe 
25 alkyle en C3-5 ^ chaThe lin^alre ou ramifi^e. un groupe cyclopentyle. un groupe a-m^thylbenzyle ou un 

groupe a,a-dim6thylben2yle; R^ repr6sente un atome d'hydrog&ne ou un groupe alkyle en C1-4; A et B 
pouvant etre identiques ou diff6rents repr^sentent chacun un groupe alkyle ou un groupe alcoxy et X et 
Z sont tels que d^finls par la revendication 1; et un sel de celui-ci. 

30 7. D6riv6 d'acide alcanoTde de formule I selon la revendication 1 , dans lequel A et B reprSsentent chacun 
un groupe m^thoxy, R est un groupe isopropyle, un groupe tertbutyle, un groupe cyclopentyle ou un 
groupe a.a-dim6thylbenzyle; R^ est un atome d'hydrogdne, un groupe m^thyle et un groupe ^thyle; et 
X et Z sont tels que dSfinis dans la revendication 1 . et un set de celui-ci. 

35 8. D6riv6 d'acide alcano'nciue de formule I selon la revendication 1 dans lequel A et B repr^sentent chacun 
un groupe m6thyle, R est un groupe alkyle en C3-C5, et R\ X et Z sont tels que dSfinIs par la 
revendication 1 ; et un sel de celui-ci. 

9. Composition herbicide comprenant une quantity Si efflcacit^ herbicide d'un d6riv6 d'acide alcanolMque 
40 de formule I ou son sel, tel que d^fini par la revendication 1 , et un adjuvant agricole. 

10. M^thode de destruction des mauvaises herbes. comprenant I'application d'une quantity 2i efficacit^ 
herbicide d'un derive d'acide alcanoTque de formule I ou de son sel, tel que d6flnl par la revendication 
1 sur un site ^ prot^ger. 
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